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XL* 


Q.U^JI jrU 


t 5 __l]| A —jU&ill Ig-ajAlioj Ljjl j y^u LgJ AbJbliaj <i] QAiaU s j ^j 

dll ^li* ^ja La.j (S^kJ! dll jlajl Lot I jd£ .-.iU'. 

CJJJ cl)' ^aj_Jlj clt,J| (JliLoSS jJjj jj tSj jkii, j ajjlix 

r^J ‘Iaj^c. j l^J <fkiiJI ^jLt^]lj AjjJSijl Lg fiU^ Ajjlioj ... j.^.l l 

4 — 3 J^° C> 'dc i t . t i S j Lw ffc jll (Jc-liiijj JaLuj ^ jiifl djjVI 

— £-oll^ JiaJ Klk . ^ia dlL Jlio t ( J rti , < 1 J | jp. dl a I j^JaLJI j ^ ■ yj ,J | Jjj 

vu* u 


< 

u' £-dal JJ VI-«$jjj A —DL*JI j 1-a$_Lo J_£U A _jdAjjl Sj^_oJI La 

l4 —J —J 4 —^4 j' »J^ali dijlj ^lauall j djlfi. ^Ll djUljUJ 

djjlai JC. a jj^YI £JjVl -2jteJI Jila. La. j} jbSull j p _jU]| ClljUj] dlidSj 

'— 4 U£?J ( v>U«tt j dllc- (jjtfki]a*Aall Jjil<JI j jlLall < jjj j>U-^ 

<*—1 •.••!_) .. ; r> . 14I I d-a o* <Jg.L^al jJaJI .l&laj 

iS *1*^ j»J—4^1 Oi —? (ijl—^ Ldjj ‘ “da. jj jbdl a 1&]I dlk jSs ^<JI 

J—4j (jaij <^3 ^5^ Jj jjkb]l jta jll Jja*j blax Jjjli ^^jjj^lsjl j 

.(_Jba-«]l ( 3 *xil IjsA v—ijLda ^ jJc. ]aS3 
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1 "i-n. ' ^jl' A i«.ai IjjGc-l U <■ a(_J^I j Ija Iajj 3 Ug •> pLalaJl Jajuj 

Jr jl_i. A3jU (5 j3 J) jfl-i 0J-AJ J jl t Jtoil 

^-Jj’i (j^a AasAa lialS Ajljj CmSa ^Sua* (j_ya.j JUll (jaJj J*“aM 

Uu*_S jfl, ^ J lUjiuM V J Vmto . vJ j*a V Ajll*i aJj V Aja-jll 

J & La.ua a. lj_A Lajjj OjSM Jjj o ja JajSa Jja.j jl <JAJ «-l^*a 

A_ilj £aJI _>A Vj £-»ll ^-1) AiUb] O^J 6^ 

^ala-ail <^3 j Jjall CjI jll ^3 jl j ^askxJI jA V j iljAjlSj <a$ii US 

i iir-.l. >. ' Laa 1 1 >-v ^jJuaia-all JUaiVI aSaJi jj^lc-liio I_)SSj Ailij 

■ AuSl «IA] £jaL i_ic.Uia Ua eljijj (JluxJajj tlLaC. jiill 

- A "'C. i 'U-».ll 

J£*li ^ JS (jc- fS3 aLUI JjUj l _ s ^lc- 3$-aJ '^Aj 

^_a Ajl jic- pU jjlj AjSlj ijjAuVI (jJJ < aj lti iuM jl (_L»ISjII AJl>Uj ^t-allj 

^3 f\.\ \ jUi jA liA j icllLU.) fiL Ua J£\ Aiual jA l Ajl V] AjU.) 

Ajj_J £• jjajj tUiU-lil ftAUa> ISUi tjLaJ^i fUl ^jL <—U=>J Jaa* jj 

-N-ti pLaIxII LgJ i^/ajj 

(j A— 1U. ^jlall ijd j?Uj J ^ ^jj3 <jc. j i-iLS]! ^oai 

3U -.1 ,i_J j y (jaUiBj Ail) J Jl>all ^jic. 6 jUjj t(3^' (3^ 

Aj jSul_J UaluUml (_5 jll Uljj(jlUall ^jjllli u » ^ S (j-a liuji-i (jjll i^Lil! 

** * t 

(jaA Aluai . JJjjuB J A>\> ^1 jjC. IUjU AjB (Jjli LuJ oliiujl j A Vi/u aj 

?i_aLallJ frUVl viji ...UuiiS/ U«*i ^3ljj lijSa ^.jxuaall 

(jj_Sjj 1 iA.1 A. ^1 ^3 I a\..iH Jp (jaAO <_SjSj ?Ull jjill U jl ^ujIaII U 
^gjJaLall Uljj (jlS ,jjj Ulc. jjjc. All Jp ^joilj Udaalt jSfl ^jaA*^ >—SjSj ?USU 

Uj Ua 3 JJC- oLUaij IjjUj JAC- (j-aj jAj oLUaij aIa! Aj ^.Jrt A ij*j^ 
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^laII (_5 ji-s.* J ^A jJI (jjl j ?AajiiaJI (jjl ... LjjJUij UlLtil <jc Aajb jjC j 

Jj\ -S. 1 _aj ?b!ja ja Jjajil (jjjj bjjj iJlwaLjyij (Jclioll Aide j (jLllI jl 
LlA VAjj^JI ^IIxa jl JH±M\ ^JLx-aj AjILlSlII ^JLla (jjl j Yi—ilwijl JjJaj bVI 
Ajl iA_ulgj aJIaIS l$jl ( jl*>H J Aa jIxa (Jjj^tajj Jb£9 (ju-d j AjLLalj (jiul *■ _ il*'^ll 

Vjjfrl J <3^ J^a 


Ajl__k<a 11 .., j ^1 ^jj**a 11 ^1 ^»aa \1 p 1 jam “bi” AjaJ La (jl 

_jAj jll ^liVI _>jc- : Jail jl ^la3I ji c I^htn i Jb Lojj j jajib 

I jojlAj Jjajll 0j>,n'i (J>it i bS/l '(jl£j J—oM j jjLiill jl ^jja’iII uA U 

t (jj -<■ ^jl I ~>jj ■ I U1 j) l~> a j La j j 1 ^j ^ djCjjj (jl j lliLa J 

^jxa ./ii .Jl |jA bxila (J^3 iJlalj lilliAj liA aJ£ jl .'Ll aV I Laj|j 

I jjLadA I jja jj aLluxa Ajjlx2 Ia j\ nC.b (jLuo^l ajj^a jjC- ljjjjaII _jjJj 

. (jxaa-aJI Jjajll IjA (jC LujC AjIJ LLala 

(juj_a. jl A_ a jjl JJC (jx agjl JC ( ->g*a<lil Jl Jalll (_pa*jll jbcl 

Jja Jl (jl J t . >» Jfl j| ^Jj^LuiaII J jajjl (^ajujJ La jl -*•»j 'Lill j| Jja jjl 

>—Lia Jl (jjpjlc- (jjLa.JJ (jJa- Jj jbLaVI (3=^ Jj Liu jjja ja 

Jlj_II j (^E-l_auaVI £_51 jjl J Aululau jjwn'II jl ^$ill IJ jjlSj !l jjl 

jl jj-lj AjALa (jC grj-\i,si (jll Jjj-cajjl JA*J (^3 jl Uail ^ <*' U>a7>‘l 

i Jj^jjl abjj j>* ' _JJC j _)>-*} (_ja (jJ^i.VI oIajj AjuiSj oLaJj (jLuij^l aILuij 

Ij__A — (jbiipyi ^JL^al c_JL=wl j (^jLuuj'VI <—1^1^11 (jb jblcVI ji (jlajl jLoi jl 

al_aj (_jJj^j v_ia.lj JJ <-_ia.l jil Jjabj (Jgjj d^Lc (^jl (_jjjl Jjall (jbSlI 

(jij ‘A —la (>_*, blJ (_$jjl Jja._jll (^axaI .Hh ( tg 4) aJ£ J ja. jjl 

> <~-l ij V \' ' [ > (_5 jlaA (_j j (jLaJ Jl blxll AjiDlaiH AajsII j ^_Lal jil (Jjajj 

(^ a ^yCljjl Jajj (jAJ ojAliall AjLc jJJ (JSj Jjajll j}}j jljlalS (^JUJ 

.AaaLc Ajxil j Ajjj (jc I JjJa I^jjjxa Aj_jJiujl JAab aLta £±i*a 
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t 1 — 1 l>°J Aj^aYI ^IL HuLuil l 'VKI1 JLojj 

jj—£j lixaail .iaj jja la-Jal j IAA ^K'n j Jj.la. ^^-alc. jliMi <s* 

'—' A —AJJfrllj <3*JI Ji* *ljLaK jjai Ljr *lc- ^gC. j jjj 

1—iA Ja*]l 4 jl^^ll j j La jll kill jjjolaj Jjja. a j jlala <JLl£ tli'ljj kllUUaa 
(V 1 ' ' ^j] ~ Jc-Ui ^>-all a fulfil Via a k < i l h j ajU 

j jW\m Jac. Ajl ^tj.iVi j) .^ala-ail JLufljYI ASfli jl 4jC.Lua.VI killsjLiJI j« 

JJ—laaij Alja. ja Jja.jllj ^-ala-all J\ jlkaiVI jji jc-lijll j jjtill j jlali 

< f 

(jl j—S aj La (_£.la ^jJb- illjalla jjlaj Ajl 4A1£ I j$l IkLij 4a. * y Ulail £Sa1I 

I & *6 *>J aLiaJI ^ \».4 J ^^aJI jl ^^ajljjjll jLa jll ^Ajjllll sljlaYl AjauJ 

•jl— J*J A I 111 ^ all jll Jj^axll Ail) jiUJIj ryall t- a..-.'' j| Uj oi^yi 

^aLj Jj]| J* JawJI Uili Hardware kliLajkall Ail ja. (jjjjxajSJI) k-lj.uilall 

(jjja-all jLUl AjlaiLVI AjAaljj klililiill j uLa j!*a1I Ajalls-al Software 


4 j aLn a j j»*i A*a Jc-lajll j (Lajlj jjala J-lala Jja. j]l jSij 4£-llall 

<"i ill J—iC ^jJ-alijlil k_^ 3 jjj jl ^T jil-ij 4 L jail Aw"'.« ^i^soall rsjlill j 

JtaJlj j^C-jll jiSJ liAj 4 (killjiilJ jjja-all ^ jilla A! ,jiul AUa. AaJU-al 
(£—9 (_£& J*-a ^£1 JJ (jjiajj 4aJjAa Aj3j*a Ai-lill 4jjla^ll Jji ^ ^LuoYI 
(JJ—J ^ljJ.uk« jal .>» i ^a | AjJUaII ^j_Lc 1 . ’JJ‘ j **‘'j 4 k^jLajlx_all Ajl ja. 

(jjl-f^ (jl Ljajl .(^C.Laja.j/1 ^jalajiyi Jaillj (^jll) Ja*JI jj ^tall 

JjVl • ji j—ia J—SLu I ift jaj jKall J jLajll k_sjja.Li jclijll j. ^->1 V- 

(JJjlj 4£^aJa-all ^tJjLl Ac. 1 ‘l > ^ll jjJjujLuil jjLalc. 1 a. ^ j 1 jjjtlllj jljAluij/l 
jj — J (J— C-lijll o jj j . . 1 n jA ^jUlj 4 JjS J jSLull clill jl jl>j*-VI 

(J-at jc-lajll jl t JjSj IjAj 4 jl5La.ll jju AC- jHall A^jxaII kill jlaj'yi 
^ -ijaLall ajSlj jli lillls kljaJj lijia (J^jlj L«-a jjSjlall jatS AjV ^^cljjl 


ajcli Lail jilalaJI AalLuaj ^3 ^g3 Aj jjjtlujj ajjAJxai jl t(kl;l Jjll) 
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^1 I JLuJ IajSIj I AjAa*. li-l AjI (_Jj I j1j£j l~ u.ij' \_g_jl (AjclAjyi aAlxlui^U 

< f ' c 

«L.JXAJh ;Jail jl jLiiuVI (jOaj j jifc Ajx»oa> Sj£Ia£ ^gijx *)!' 

.jjLa_^ll aIjlC. l1)1 jjA a jjLaiail AiLlaiMj AA=kl]l lAxal Ljajl 

1-a I j , u*> Aj£LL*JI ^^tfua jD JjUjJ J] »ii]j AjU lAA Ijjsauj 

2 AjAuuIIj ( ->g il jjASjjJ ^Al_^j 4 lAjlsUxall ^AaJ j ^jlaxJI IaaAjj 
—A Ja (AalLaa Ac.1 nst ^ AaaMIxJI J£sa i—iLaJJanaa jj3_^uij '^1 j .'•» 1 1 
A—jjA ja ^>__J j aj 4 La ^gilij jUaL lj» <U>,a A_a /Jl ^1 ‘Ajalijil AiDlaxJI 
(Ja '.‘jl£La3l j jlajl! AiaLi AjlS Aj jLa AjjJUaJI Ja ? jLa jj jllLaj 

I— ~ia j—a j ^3 Cj j #Ja (Ala. ja ^A ^1 Ljajl AsU->,a AaaIxJI AaOISxII 
A^Axa oj jAd~i ^3 i—ij£ I LqjI^ jLaj (J^l A jjaj i** i.aj ]^ ( AaILlaII lAjAa. 
JJ )~iij j (JLjiiljuija £t£_iajl j jh'\ AS Ajli AaoIc- Hi jLitjl ■ “'«». j > 1 >«. 

' £ 1 ^ -ill A—jjljjll Ajj^liaJ! jii JjLaj jl Lu ^Jj^j V<Lu!>liaJI ^ jj a^ Ajla 

L jl-\ j^a jCAj AaaIxJI Ajj^lixJ! jl ja jat^l ^ l<~- a jiA-aJI Aj^Sill I^jV jij 
1—iA 1 -> .Aa' j jruj . jVI -^Llj]I (j-alxil ^11 Jl lAjjLal jl A*J tfria.1 jl ^Jl 
^ fSajll ( _ 5 -alc. jl ^^Uc- ^g-Ui AjAaj jJXJJj 1 jiujtilixJI jjj jj jjll 3JU. 
j J^3 jLLlS t _giAAll l^_i. yjtj LgJ AjaIxJI jaC. Ail£]l jl j A^l A jjjill lAA 
l- . aA jlL) j < _ ? 3 k j—ijjSJI j ^ alt I I jjiajJI jc. liaj Ailaja j^ali LojIAj 
A ^liA al l 4 _LqJ^I j t'tlir A~y all ^3 AjfllSlI aljUjtilAxJI jLij IaA £-AJ (^g-ajAlLall 
alii» al-s a JiJA iljlc-La^. jl Aljal CjI aSaxx j Jlxil jiuiajj ~^al 1*. ,,l . ,, l 
I *— ojj jxA3—j A .Jala II AalWII ^ <■ 4.i »L\ill jl AalA'i^l l j| AjaJsjILj 

• 4"ir> Jl ojjjiSa aAA j 4^_<u^a A .^.1AI I j<oll 1 ~~iV 

LijLajlxwa Ajl Jj. A*^l_^a ^g]l AjuLa A I Llj| ^AJUJ Lo p Jm9 ^3 J 

a A—A ^ Laj ^gikJjlill UAjjiaj ^ (s5^->*^' J^') Liialijj 
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ojL—Ui (jjj (Jj, -V I (jjljC qa Igjjj L»J <Sjpjuuj o£,\aa jjja. qa tllUl£)l 

Loj jjiLusjVI jSall 4jLk.^ydl Sjjiil t^eiaJI (JLtll ji AjxLtil 4j£ilLeJI 

l*iA LkjL-a IjjaJ (Jllgj ^_a!Lc- m ( JjjluLa 4 j << 

< c * 

(jjp 4 __jsIsj lLuI jj jl 4jjj Aj_j& jjc i*<j.'wM ' .n'i.n’ Sfl t> V.1? 


d%*cAs** 
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(_!_iLk a I^aki ^c-oilj Ja*-ll A»J jJ (^Jc- (J-axil ,^1 Ja*U 

*La J (jAuij 4 welcome trust 4ix>a jj j»^Lj aSj^jj AjaLII jjJa-a 

^ <al i_ 4 . ^ r- V 1 1 '•> jl jLi _ui AjuiIjJ Ajjl£a] AjjUI -*'.jaWa 

^_3 aill ‘ Jail jl^)S ^lJJ a^k_yl AaC-J ^yt “Lu}jaj>ii!" ^L*asll 


‘ U^ l. U a 4 jjU ^-3 4*1 jb 2u<aka (^2 AjSauISVI 4J_ysJl j£»3<o 

3 j—ijLia ^pC- tlil«■)'V'..'l ^Jl J^jill pit lilijaSj aLiC. La JS jlS 

(Jjkd_ ii ilA _.jijjjL-.il .iia IJlA 1 _JS jpu (jSJj 4 ^laI1j (Jixil (jjj ejla>L*Jl < jC- 

JjLua_ JJ3] iLluijp ^j£Lj a£^»j lLsIjA j l^oil g-maH o_^_i.l jj lx! 


u aS^ijII cliaC-J LaS eLuut AjjtSal cSllj^jSI j3 

t4__JC.Laj=kVI dj^>Lc.li-JI j jll (_)JJ Ajjj-aail JaJ jill UjliOlc. Awi1_pi dlLiA 
^ya Ijjj AjJjISj ^ ^UlaTi j (Jaail Atsi^p jjl 
4 ' j-n. ji_lall ^ _ij y j _uaj AjjjjuiLaJl 4-jLuaC.S/l Ij^- j' jj. 1 j 

4*1 -vl i.»fl jp pj) 'h JjjC- (3^ Lajlj ulafc j^jjU Ja^ll ^V xal j 

.flAA»,Xe 4.“ A_ka j3 Cjlc-Lara j O-lAxi/ill 


A »^aL> a _t«ai j ^jJLiLa^ £a ^g-L^lc-liu ^ya A-a^. oJula 4.13.331 j 

< 

4 Cj_^j 1 jj JjUiljj ^laJuutlj <iLj J jjVj-i cSO LiA jfLilLi (jaxklj 4,j3j] 
la* ij* ^jVl (J^l 3 -JI ^ (jiil j^Lj 4 jsjjJ uj^-j ‘cvyiL^ 
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J ^all (jc- a j-aiu a jii£ il j.0 Jjj^. 1 k_3j£]l 
udlA—Sj clujS JJjl« (jl jSji j iUAjji. j <-Sjjlujj 3 —fc jA 

<JLllc j . j-i ^all 3 * (jLuuj cljl jl 3 -° L 32 J _jV 

( ( 

.j^J (jj lmj ja. <_ijl 3 * (JS jlSj tl. )\'S.\\ I^A I * 1 * Jt 1 ^^jll jlSfiV'J 

cj '* 'j Lajs °(jc i < i o^ i Sj_y*Lo 3*® eUjjjt L&j ^^*-9 LajjS 

( al*J 4jjuiilLj IgJjJV-i _J ‘Wxiliiail j&'jUl ' 


3° 3.1I .1I3 Lo !ua ^1 jia, 3UI ^aVI jslaJI J*ij 

Jjl£ Ijij 4 (jVlj ^-Jalall (^3 jULsyi (JJJS £-a 4 j£.jJjljVI ^ 

j^jJI ( 3-9 ^ LaJ 3 j cjIjSII ^ya V j>-a 3 3 JjLilij j jjiuujl 

^ 3° u® ( 3 i » > t < jj i JaJLula (J jfwllj 3 y-^° ^ J t^tjL^ill j 

jl^a. ^ I jSjLi 3^1-9 3 j=J Cjl.u^ir^MiJ AjjjLkj’yi ajlj*J -LwaaJi 

OC.IjAj IjLiaii 3?^ (jllLa^/l 3° J-i 3 3SL 3*-»2jV C5^)J ‘3j^^ £-a 

* • * 

J L- i i fr jSil J djlflJxJl ^ja ^j^xJLj »-_jIjSJI tJ^A-oS 

3 —a J—A&ll (_s—J I30J —3 La^JAuil *1 jail 39 J±u\ J jjjC.VL=k 3I yji 

t 

l—a 3^A? 3^H 3 jJ^' ( _ s J) J-iJj AiJI j_J_J 3u_)i^j ia- 3 JI jjIV' 
(jjjJfrLuij tt —jlaUajk^^U ^j-alji.LujI ^^3 A 3 J 3^1 3 ^£1 L$J dji 3-° 

.(JLuijiuiVI «■ Uai.1 39j 3^^ 3° jj^^' o^:' 1 


JJ—^ J—^3 1 ^ 3 H j j*-> ^jlc- ^3 ^jlij 

• l^ii jaj ejJ3 IaV j3 3>i^ 3JJ 3l£ La_j c£- jjAaJi 
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JajrTt g.l.«.LaJt :JU^4J 
Jidl j^wjJu V 


JiaJI (jj» (jjiijJI ^Jlc. <_a^i 

c \—ale Jiajj ‘Aja jb AjjjI Jj jj J JlLo ^ fia «.Lal*JI 

C-l — JA. ■ Ax<IaJIj (Jjl ^g3 I A5> l ' ia JuS| j isJ&laJI t 1^3 Lo ljl£a ^ j.iQ~i\ 1 

«J)UaJI Jjl a^ya JjV AjtalJI C.nir-1 jj ‘AjxjjUI p jiaJI ^jjl ■' ■~> < v 

A .Sg 1 J ili.JU^filj iA_uuiia]| ^a^laJI ^Luuiil ^_ya 1 ^i.i'al l jjjiiill -.If. a ■ J j i 

A—jSjlS-aVI ai_ A l J_C. —2. J »_ijt .12 jlS U 13] aJUiV AjKIIj ^j-aLt-o 

A^.lAiJI Aj (J ^gU a IJA LI jl Jgl ^ AJJ JuLJ taApJI 

.'<_>aijll ^Jb A^dj.3 Jc. JjL A.Ix.>j ^311 AaJI Jl 

A— ~ l 3g-y JLa jjii jJ LiA "aJ Ami' pti JjSj J& <jSI ^ c5"^^ LaJ^) 

CJ—»-al jj ‘(_>*ai—II ^ic- Jl cljjjiil J>a ‘(J*" jjjL J i^*bj J 

AjjljI jjll a 3 a J ^IS-s (_^ujl J <*lu£ u'j JjiJI lilll Aia ^Jjll ~S»I Jjjj 

jr a— JaU l£VI v.—ll - , C 1 a ^k . l l Jg m j Jl JuoSl JJJjj jl I i 4.■ S. J --1 1 

bj^b lil" i_uaj ji Jj 3 j£sl j ? jV> Jauu 121a 

(jj—iUlllI bjl^yjjuij—SI ^jAa Jc (jaSill ^Ic. J jjj£]I jjiu jl n)gj 
t(j?j AV I A jaWSI b.'."tLla]l Ja Sjjj£ jsj&lLaj (Jill Jg»o lAjAbUJI 

Hj ^»V?k un'ij td) JxJt t ^.aII 

/ ^* r al l J—a£> A—jfijS JC vjl. I m iI ^JLSj UjLoJ x a JjIajI ^ aiSjoj 

U—bjl jj J\ ~yA\ A—I Jj J JA4 jJjla killiA ji jJ\ ji Lot jl ^ ji J 

• Aall JaC AjiiS jc. 6(^J« ^jU Ujaii Jjl 
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—ii c V i a (_$HI ajl-sLsJI jl j^HL j 

. ^i^)*-all till^pVl-J *■, 'I Hie- (_}j 

I g-3l t. I til :J t"? (Jl_aJI 1 Ll£ jjl" (JLuU Lo \\ r-j-y .'.’■ ( *_Auil lj l_il Ia j 

t—lLiL^a C-i ^11 c- til" dneJ jL li-tll j t«.lj jjil! ^Jjkl oAjjLaJl dds^l 

1 utSI j A _LaC.1 l _« £* ^jul jl dlljLi. jl -l*_lj t"^3^j*_all iHl^pVlj (jdida 

Jjjaa £jUa dlli o^paj ^11 di_jlajj -«Q' dlaAj jJll dul tel' ijj&i lg1» xi m 

'S*'jaja-N. LaIc- (_^i_j4j (jl Hj ^^-IjVI (_>“HI ^'i»'i l§."ll*it 


(j _ C. d)-l _ dn i"«~- jlTiJ 4 ! ~v'i1 -\. HI 4 j jjW I 4jlUI ejli-ul dHjpdlj 

I jl j tiijjS (J_^i3 » » - ,W.t JlisJI Igjjl. jxil'j (_5-l2>,j (jl tu^jll (JjlaHI 

jl • ^1 jU L_l! jdli Hi (jS^J Auiil jl djl 



Jlxj 'jLo'lS I j | .jdl 
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£ — La <j'—u—ij ! ' L* 4j1) I JjLia ^ j«Jl ^-aJI (^lc-1) 

o-lLall y> ‘—kllllj (^-UaI! »j«ia) £-all ^a.jliJI eLixlIj ajji^all >. «.t<t 4-n-.ij.tti 

3 ‘ Ji.1- IjJjS lkJa*d» Ji3j ^SI ;_jj£>LSll SjaiS 4 jjL»j3! 

. 4jj . ^ir . 4aii. CiUjjL o ^Ija. ^yic. 

University of Wisconsin-Madison Brain Collection 69-314, -j v-. 4 1 

htt://www.brainmuseum.org. Images and specimens funded by the National Science 
Foundation, as well as by the National Institutes of Health. 

J—^ l 5<Ja*JI (jc- “CciLalj CulS A3j j r IC -^jjS 

e-iic-l ^3 <L-a Cjlj 

t_j —LI! Aias. —i-a <j*uj j j! CajStia (JL)I jiw) jj-4 1*1 Sn. j 

ur 1 ® oUaa.1 British Journal of psychiatry 4j31LjjJ 

*1 j) 4 x > V f-i — 1 L o* n l \o J t AjAj^jS i.*'-*.' aijj] I *.' 10*1 4 J . .%< 1 ^jj 

tj\ J—la .I^auD CjJdC.1 il l (jl jjl (jJJj tg-jjj (JJS-ill (jjUll 

CW*" l 'V l cs^j _><a3l y±uuj t £2 Jja11j" o j^i j 4-Loic. !*'«. ' 43_jj 

^ 4 'J.* Ci A t T ^. 1 ‘“V £^l oAA ) (jajj t4jl 4 £■ J. >■ J 31 ^3 I a j.t\ 

<3La ^C.A tj-yjjil <-34^1 U^ij LjLu. <j* Aj£a_) e_slJJ&7I 

X,l_£ Ij—Jjii Aaj i_4jajJ .a^LL ^ Aa.b V" ii>j LjI=J ^ 

^ 4jAjjjill 1 — laJI 4ijj <j£lj Ajl <jh£jj i_)b£ ^ ^JSl-LiJ 

0—-* 1—jl A .., s 1 Vj 1 1 ., —$jfl Ajijll (JaLl! ^CA 1 a’\gt.,.' , i 4-lj ln.^ 1 ^ <a u* 

"4—* f*'4iluil ji ^juln j t jtSaVl Ifr i u^a. Ciljlu iJjblL <L_a lj ^Jl 


4_il^ ^3 tula »4aJ U_jy, ^ ^ic ^ial yJLia. ^a. ju I j* V jj jams ( > ) 

.ol^ll 
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i ^jlg. Jjjja JDla. j-o jl£aVl a-^A jjiaJ £JJJ <ill joOj £».lj*a3l 

'}LJj X>~| V J tAjuii jliuj^/l 4JU 1 _ s j]I AjL-aVI dlLai£]l Jl V jj-aj ( »4£. jt^j 

. A-uLoa jtiuiVl jl£i! >—jl£ Ijl La U1 ^_L-b l^,lj 

> a'l l ^Jc. jjj£ jailj Jj j jil jl£ LaJ j" Aj jjlaJ:^l Ajti]l ejljaaV ‘*'1* 

^jj_a Ijl Lai 4 jlA jJlj (JJ-llb Lka j£j jJ . Uollc j£j AjfLlj ^-iVl 

."^j-aic- 3=>j Jc- (J^aill |Jc. 

j_ jj £1 J£jj| < sj/'ll |_l a»ll t_yi a>j ^^'ui'i l-i^Jj '• " ■ijl -> ij 

4_jU JUUI r> /g-a i Jai. ^juU > viuaii I^Aj (,) ."Lmj'-u) 
Y AiLlol l Lo jjl i"(Ja*JI A_miIj.j c. LJjtJl Ac-UailjLalj 


rjjlll ^kJlj <-Aua]| flxl\ 


< a .all jl£/i "AjL-air f ^LuJI JlxJ jjxll AjsIoj J A i -n jg . l l AjjjI jj J 

‘ ■ >-.. ^.1 ^1*JI jl y "l-jL-a" AjoK j£ij 4^-Ull Ajjlll Lalu 

^jjjLtdlj - jii n l a -a 11 A_iC jj ^ y~a yz ajLaJ A wi Ia A g t .-n ^A La-lJj 

a-lla-o ( sl_ 9 A. Lg-1 (j^Lafyl Jj-a AjLall *b2jVl j' ‘-SJ*jj tljj * L£*J 


— A Li jill" t"'l -vl^^l l (_^Lo AiJJI c-LjjuVI l<a\u life ‘A3 ^j I g j jiIjS ^jS-oj AjjU] 
j__j*jj (jl j £Aij tA£_u)Laia JJC.j oJ-la_« jjc- Lg_al y*. jli fJj£ OAi^ 

J—la AjLo^JI ^J—Uil jl jLuil jC- J&j 4^ji-' J) j^> V**jjLL» 


.AjAlHa A3 ^j I^ ■ "I jfl j ^-^ \ Ami j»aLa dllc. jjJaj<a -j*ijAj c-LxojSJI j ^ljjjs]l 


3 _j-iaj)! j A_ajJU _ a 1 j_all —a| a Ac- jxc jl ^iiij Jliio 

I j jj Jail jjiuijill Sjj jl ijjxjj iAjj\j]l Ijia 4 £0A 

j <J J 3j 4 AoaaV) AjIc (»lajVI o^Aj (8ja l“l j^jjAi^JI 0 j3 ji 


. jU j.. jS >iiu' jail jiaYI JlaC-i 4 . .i..-iVu ( ' ) 
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3—*J A —:3J^* j'jjVl ls^- j*-al«i] <_£ jjaII JjAaJ £^a j 

.oALoU AjjAII jjA Ajidl ) a^il £t-uli*]l (J jl Lil LjA ^aII 

t f i 

1-1—ft (jl AJJ <■ l j^' 1 j ^Ljjall (j^a Ajjj] jj£ 1 Uolc. 1 M's. 1 1-v j' Ji'l l I -' \' J 

A —^IjjV oAAa-a illUSI J^A ,j<a >—aJUu i‘‘'I " J tjLuuSI Ujjak ^sij 

U—° ^ ^ 4— OJ—iJi u' ^ JIa# ‘DNA liill CjLu ja. J 

.^Ji Ia£aj ... Ia£ AjAelill 

(jl 1 «l jl J—^1 (_>ubiill ^3 AAaJI oAA ( jc- i.*i» w 'I ^ ^jjl t*'<•«. J 

f“—^ CS — 9 ®J$-"* flSjVI (jj cAjjjllI Alii ^ic. jjL ^ Jj^ai 

ajSlA_JI J l$j Jalaja-VI (jS-aj Jjl ^liljjLaJI AAC jAj tV ^jll jA j.^ll 
ls ~ I! l^ft (Ja U^J ^ ^*a_j j *a Jal Ajc.1 j]| 4_ijI j^JVI 

£ 4^ jl' iliaAll Aijj jljic. J jSaIIj jjAa.j 

lAA ^j-uua ."jjil llaalj ji IajIj 4a-lu, ^ja^J ^j]|” jl£ ^el ^ JL* 

J* ° /or * 4*-" j' jS-y oiill *LJe aJJ jj ^La Jjaal j 
jjii SjSIaII J 4j ilai^l a jxJJ jLoj j]| aaIajLJI aac. j] 

J —al lAA—C. j£AjI jJ Jaa.jLJIj 4 jiJ JI ( j^i,r>, ..0 ^j jL\ JJ dl 3 j Jja 
4 —O^V' ^—*^4 Ij-i—s^» 3 jlyjc.L j Juji ^UaS tlila jl ll*lo 
djA-^LJI UJiu Jll ^lajVl jjSI ^lajVI t> Iaac jSiil J 
vliiS IaU " 41 jL 4j^4^V' oillJ JujaL Ua j jLj a*L 

—“ tA — 111 ,ia Jskij 4 ^ 5 jJI oji^aS iJxiilt SjSljJI Jl£Ai Jai 5jilja.VI SjSljll (' ) 

eLalcj i _>iflA51 eUlc. J-ijJj *4 jjUS J jj i> j]' 3uU fiji iAiia.VI y ji a-» Jjc SjSI jil 
■'_I*L, * j'^VI ^Ji 5a.!jj JjJIJJ V j£] J i_lJj «jSI ja.yi SjSljli . ^. ^Vl 

.Jjlajll j 43j 1U 5^.1 jjJI £_$Aa yt 

— I . 1 ‘ $i} J*' AJa j’jaiVI Ja jJi jc. ^ V SjU*jl a j* (T) 

jijaJLjl jl j| ‘4jil ja.y' s jSIjil JC. elok. 'uiAASl ^iil 3 jjjSJI A A- J I .-,’•»! ■".■Xyi 

4-) jiul] jLj AiJ ^ fUijVl AjUI^ jV jVl > J bjc o'jjSib jLj 4 iL 

••y ja^V 1 ,>> JJai ui } 
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‘ U >-*' J*' 1 ‘ ' Auil J uIllu Lo£ (Jitll i* mi (jl ^jt-i'iiiM V dlij 

. J».VI (jt i !"'•*> a LLa 

q _C. i—S_ La-a 1_ia tJS lia. i£- £jla. 4 iVO LaII e^A (jl -lu 

^ > a jj|j 1 1 ^^ 11" 11 a£^1^x jjixll Liui (iibft |jSlj 4>VI 

<alj jj! ^ tl$j£> t. AiyaSll (jaiill frlalr. <JjLaj La (Jg & 4j. miL . h V' (j^aiL^aiJl 

t al ■* *i^l | a j j[-l .^il\ /•■ 1 i‘il ^ .ito^ ^Adall o^A pLaj^D a lalfr 

_C- ^ (JS i **u l^ j| i ^aLi]l ijjall ^3 AjjLlajSlI Jj-aLuJl 

4_1 j3j _ii " 4 'I.^1 1° ^ J*JI Jl (jjiljallj jJc. jjl ^gjtulaj 4(_j_ja.Vl 

(ji ^ 4 ... ia I 4 ml i4 jll La l al . i 'y e ^'l jn srA cj3j <_£ 

a£ Jb- (Jjl J L L»aa 4_1 mi 4jLo Jia ^.al r . la a jJ j_jailll ^Jc 

< t 

**4 . -.1 4 Qia'ij ^jll La (jaiill c-lalc- 4 j3 1 ^jil tliSjll JLmi 4jl jja 

AAc. tllLuba frl^aJ Jc. ^A-iC-Lu Jll CAjJi\j a j$a.VI O J\ W'u a j 

.AiiB J 
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uJUalt 


(J__XodJ j (^ ^_kll ■""'■■>■ II ^jjLul UjJJLJ AijUla (-** ll aK 0 AA 

c*l L is jj_ij '_o Aaj V A3 JjliuS lAA jl ^3 ( alx) 4.imillj aK,;,JI 

. Ig jjiLa (J jLvj jj-aVL jLiJJ Lcu3 hJuJ LX^I <■ ahA. n 3 ja jl 

(jjjJ__iLi 4 iL--»l l ^jkl! I^jjaj (j-tjjliall jl jSVl jl j jaj 

ej*Ja— B 4£-Jul jl jAuCU V J* (IgAa jSAjHj lg'w>l J/» j£-Oj A) t 4jT- j. >1 j-1 

J <il—1 (CjIa^I J 'sj^Vb 4 j]I Jjj V<ulaS ^ !>, 299, 792, 458 ^ 

—lc Iji) ^gJA (jabiU sj^a.^' Ll-a.W'n.il (jl Lq jAJj tiiLjjjj fjaJSU 

1—aI jSj (jl jS/u v^nrw.) i_)juiIaJI 4_JiLi ^^Ic. jgLij lg.» iL <j dibLull 4 a.j] 
(Ail jAIS ' (j j£. j L"ij ja jl taSlI jjo V%5iuJ (jiS’.'l sLslc. jSl j (Li) j-a 
Ig la jflAjll J 1 £J*aI j-a jSLaJ ^ j* j 4 jjIa 1—iLuLS aAg3 i^IIaIj (juLi 

VLkua (jAajxjl ji.nl g-ojjl 1 4 Lj. ,. i 4 ja jl jSj ■ »i Ljij -4jlj J 
t4_iiLjj—11 Jji Mil Jl (_ylc.l j-a 4^a)lA jl j . fl J .ui L liljAJ) jnll sIAjmiII Ll a ill 

i JT j aL jj ^ If- Li t^)l j3J jijjGl jl 4jjjA} oA-ol 4jjLill ^3 ^jliLi (JAaI 

UI_Juj)j IaI j l liljill Ll s') 11 Ju Lc. j«Jaj-s (iS jaJI jC- Hfl'lll i_S3 jjjl 

V l— li.bfl I d jl j-a jiAJjl ^jL'l > nl -Lliill j-a 4 Lfl'l jl jalj ^Ig jjJSlt jui 
^— 9 aj-ajuu_ a JLllill jb jjS ,^15 ^-blajl jl j^jLl JJ jJ (^jjl Ajj (liljAJJ 


.jLyyi ij* Ljjsjyi iiiii sasJ ^jus v (>} 
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^^ La Ijjj ^ ^.<Jajjj SxLa IgjSja. 

Jal^j]) t Al Jjlil .13 i 4 .. oU JI (jJc- lii^ijj V Alllj S-i l a *i I I jji.., A lx-^ 11 1 

ia—93 a£_ jaJI ,j|j ?iilb ^ja jLajll <_9 jS ^jfUj b 

•(^ Jib 


bl dL_jl tAj*A jll ASjsJ Sjji jirtj J <&X>J ^5 jxl ,ji ji ^juJoj 

AS l wij l i^JM 1 —9 jjj JjjIjjI jl A9 j 3J 3.1al 4S_jiiaJI JalijJI t - <a w 

Ci\ j—si 4_aSJ t dL_lk. aSj=JI ^ Jaiill ^jkiJ v jVI jSlj t 4iO 
'■— L LalS I (ill JjSI <jl >ilh JIlLa (lit* Igatulfri «^L."....; ^ ^^^1 

jLio aU.U-o (jijJ jb ^1 SjliuuVl 4 a. j jSijl ^d-lsJ Jia. Jl 
jl Lin -v jl jSjui Ja ajy^a lia. Ja ^ajdJl JiA £ jj La ^ Jl 

ts^] (-W 44 V J l oAA Jla J ?(JLi.Ia]I jjc- AjIjSII -L.aa Jjjl ^ Vil 

• Ault AjuiI jj] L .i iU jLoJ J IgJ * ^ ^pl (I ^ (■« jjjJI 


aJSIui —all J— A 4jUaI ja a! (j jSj Jj Uub u*^AA JjjuaVl ^11*11 jj 
‘ JlSJLi t "u i u l S jj*JI jl S _jil ^Jlc. AjIjS aJ I J-v ■ ■■ Jill i'\l. .1 .oi l 
I — ag-a (jjilill (ill AjjSj La J.'Urn V" t JAil J AjSLoII AjjtxaJ! jUJj jA Ijgi 
j_jl_j—II JjJS Laljl jjjSiui IjUall ILa (Jliajjll blj (I 'a AaM I A^jJ ddlS 
•il—jjlil Jc -WO I JuV tillj (Alliluia Aj'iaMI .*l"l I AjJjJI A . „l j >11 Jj 

. 4dA Jl (ilj^jji jjc. (Jlijl 

SaJ ^ ciio. ^1 jl i) ‘3^V jiii a£ j*1\ ji jLill g-lAi. sjaUill 4 ia (^) 

j ^aaa l Jil l s *ljil 1 t nijM t ^_ulajl SJ y^t. j^Jl j [,Vi VI wjjiaj jl AisSJ 

• ^5 Ajj\j Uii d jA: J djjdaj jlS jlj J^. Sac. 1^3 d_^2 jidVI 

J —; ^*3^“ '-‘“I Nullius addictus-iurarac in verba inagisiri " 1-pislulao ^>-1 j^a Jjsj (T) 

J A-^ aV X ,~J 
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oliuSyij iillj j jjjZjZ-*. a Laic ^jL 1 cLalc. ^jiUajjj 

—ic. Jax>.^>11 j ujlS^aJI <Joa jiail AjC. jJay* viliLuljS (J-aC- 1^1 itii jLm'I 

1-g_j| lAjSlS lil^LJI AjwjI_ p j£ij 4^ 4>°j ^Lij jl jjl 

1 nlj> jjl 3 ^ «4jjjiJI S_ ( )jiJI 3 C- _y& La <JS Uc. * '->■ 

ei>_y l_ jjiiii jij lAjwlail jJLc. I m 1 ^ J 3 L$_La 4jt2lj 4aja-i 4 j.\a Ml 
A —ujjLoail 3 ! —».iJa j ^ ^33 J^b (jljAa.'i/l j»il JjLxj Laii Lil L. nmj AjoJ 

.IjCj— Jsja 4_joiLj 3 >*ua,j abVl ^ 3 “^ ltI' J L^i 4-fiAjil 

'—ij iii (ile-bl 3^ a J a 4 c. jWay' ^ a jxj 3jl ." jbaj l jl till 3 <_JliLa 

j_j—Se >—a j—*J! Jjaai <ililj tdjjjai J ji& jXjJalml V bLai JLjI sdjjl ‘ 3 ■ aajj 

»A ji'^ll vIjI^jaJI 4julj4l 3 VI 3j^.3*d ^jaiill a Laic. jiA l& j V jiljill 

Ig— uijAi 3^1 4j\a,Ml jj^Vl 3 ^ •‘^Lj a K.^ll iJLuii 3 3^J ‘ j* ^aail 1 1 i^Jiiil 

3 ] J aLaLtil '^ ‘’’J V Aj-jLail j^aVI yC- LeLaJ 4cK4. ^ 4jl£^a IgJ 

4jjiJ La ln£3 jit tillsc. (_J*-uij ^iil _jjaVI -1C. a Ai^t<a] 3 VI Asa.jll lii.» 

t ja=lV| a^Jail < jJ> JIa j ^iil/t i Jjj Jai^Ja a j\ .Ale .Igjc Cal ^ 

j|—iiil Jjaui 3 a (>*yi u^ij ‘UJ 111 jijaaJ ^->3 J 4^4 jg4*^J 

a^a^. (ja jjto^ilj tdiic. (Jib ^jil 


3 ( » j - il< v 3> -3* (»* aV U> (') 

jj^£ ajKILi ^oLua 4sJ 3 3 “b *4juLal1 jj& 4;» 1 ; 3 ] jjjojj'"^ iH 3 

. ^.. 1 ill ^ Lul J31 3 jo UuS -* y^\ j US jLm 

^tLoj^Vl ^lill jl jlSiyi ^1 j llH jJVl J jj y^u vlb^l j2 V-^*» ^3 

.^dJl ( ^2 o*l^l ^ 
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U —3 dald £-diljA IgJ jail jjj plSjVI jl Li* jSjl j 

(_ 5 —s ^—=3 j (JS_uj j—Lul^ 4 i «-il ~> H l^jl ^l! _jiuVi ^IjV (jl LaS < (jl SaII 
eA* diinj) Ljl ?4jjla^a l^JS aAA diuull jSJj (^4jjla]l I'l l-d.^l l 

A j hh - h djljjd eAA J (JjSJ jj^. l^Aljural jl ^glt jj*jj 131 a] j3l ‘l'i! jiAll 

V cs —ia*J! jJUJI jjS pljjuiV JHa Igjl jid (jl ?l$ja ( ->S:d'll ^jldud y ojtjihut 

.A .La (jlaoll ■ iW-..,l 


^1 joAll jJjJI JiL Jfc 


4-a.^VlMi<all (Jiiball dll jji jj£j LaJjC- IjjjS Laic. ‘ ^ - ^A*JI ^Uasj 

0 j _ g •d dilAdi _ ujl £a ojajS La _ylc ^la]I t* j t1 w jdll A U»,l i 

< t 

jWr>- <j' *-*j*jj j>H j-» JJa>VI £4jll ^ £C-al] ^gJjdall £a*a]I 

—utl 4 \W i_j li 4 jIa jA jjSI 1 ilSTu £c-a]] "jjlSuLii" ^gjjjJail ^iaaJI 

j-a ji joa. i>iA iaII dia^ll <■ uni iaII (jISaII ^ diiS jl_i L>~>II j 


(jj_Jll diL -1*11'll AJ Via —3 L_Ajj$J-j jj 3 dlVVI aAA J lA*. „l _j 

((juSI AjidlJ ■Ajniiill AjdliVl IAja ^gifc dl)}y\ oAA ^g]jl dliaiiiljj J ^ jj^dxJI 

jJa—SI A*—d jlgjw jl <—Sjj*-oJI j tJjjia dlljj 13* (JjS Ujj*a jlS (jjJI 

4_jL__juo j jSI ^>1 h«Jl j)V idljUda. (_JdlJ ^gi ^UaxJt till (j*a_^*j (jl jSAJ 

t^l h»ll (Jdlj ^gJI 4-ljWll (_>uSI Ajtdl (_yaxj Allj jl ‘p-- HI j aLJI jA ^AiljSj 
grj»a» ,_g3 I »in j AsIaSII jjljall lAA Aajj * -->■ 'll Aajj I j ’■» _jaiSll (jSij 


u; If - 4__J3 (J—acl C l ’ l£ ^sill t*ltjll j£_y» (Jlu ^Jlhll d_ydl > jala-a jl_^ J ^ J 

JJJ«J dl.idj i^Lluil (gjt ^jjia. “Ujjj2 jjdir >daill dl jJ 

?3&iJ JJj djajl (ja (JS jl Alii i_ujjj tlLaii H&b 4jUn.ll 
.^>11 jjjhau! a4j2aJl Ua-jl^iSill Uj nrO _3 jjjS jlai Au (jc. 
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(j S , i j tAilaSLlI aAadjj ddL JtaVi <> j^Ur. ojLu ^Aj 4. /i-s 1 1 lilliA .?dl 

^dl Jau!j ^." 'I ''.j 1—*■ U) dilcl Aik jj j iIa^ ^)jjSj AiljS J5I AiilA £tdl ^EJxuj 
Jadl .jjA AiljS JSYI dllc-l jilll oAA ^jU Ia$J j iJjldLl A * Vi ^ ^ j 

^ S.ikl l JJ J-S, .j l l Aia._j) _jj£j dll Ad i ml £-a ^dall 

l5 JJ ——ajiall jj j > di l l £tjudl jl^a. c-Ujj iCAT c_j jddb 

<J—2^ L _ 3 —3 £ J-di ^>j AiLiSJI ^Lil (jdl Aaidl aJVI aAA ^Aaud j tc_s j ■ 3 -> ' 1« 
(1 a— 3k c-l^mla. Jl zrljaj ^l) AjjAabjll dl^Aladl ld> jjjS AAC 

I_yaj—Mj —dl Jj—a jd (. j*. <_£I jl) jAd] aI*jV| Ajj^Ij ojjj^a edl 

<J J—j J ® ,>* JjV Iddo £_udj iAiljSlI AajA ^ dlli>lia.Vlj did Lull 

. odJI Aj 3 jjlc. ^ j l~Ti < i (Jjl J (JdA Acdl AjilaLl! ^ -•■11 

(jjj jll—J jJji^a —jll i s**** Jj-iaai Ajjai dll Add ^ dll jiui £_»Aaj Axij 
dll—a.jdl I—«j] j —SI Ajt—d ( ,AVn/i V Adijj]! oAA j tMRI ^ ■» JI 

‘d jfl\ lAA jl jSaIIj jjAakj ^ojSII AjAui ^judalid J ■v * 4j<i l» ,".N \ 
—all jl—£3k. ,jl db iA - t i- nl l j^ic. 1 _^iaa. Jcuu V t^jaSJ Ajtdl d^Uw ^^Ic 
2L_sliSll (jjl_j—al Ajliil AjxiiLuiik jdi ^uuialjidl ‘ j- 1—1 1 

‘k_Jj—mldlj ,Jjj —ad! i _jiiall jjj>Will ^jjAall ^judl jl^a. ^jil ^LalLi 

flA... A j 1 7x -<J1 ^luu {jA Aaliddl & I^Vl (jjJ ^ j^>Aa jjLaJ I jjis Ijl g djj j 

A—*J ^-al Aj2I jC jpj3 I J 3 *-a Jjd ^gjll Ig d) oAjdl l^i ^ydl ddi j a*d' 

.^ejIjjoi ^jll Ajdaiij diLjjl ajSI I A^adj A^a^adl j-o A^l_)dluil Asu oli^ll 


el j JjS >JL& ^SJj t ^gdu^la Ujuftll i_.‘ei*\ Aoic-%. «d'Vd i n(') 

'Hie Basic oi' MRI" cnwu.cis. mil. * -jIjS ^-a j p Homak >a_■» i; 

Cdu/hthooks/mri/index/iitml 
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.SlijJI Jbu ojjj-a ja (MRI) jj^all ^joloII (Jlfla ^Y j jS.^ 

A-^J j-ill £-Li 3 sli ^Jl i ^ l'qr- 4 nil II jVi ■ ,: i j| £L-a]l LlixJI a^j^all ^ . ^3 CJ 

• ^ 11 ‘_iLi l.ljd ■ jll^jlL p! 'a'i i .- L ^_jn. r" ja o C^LLa 'ujj a j£J j tAo-o 

Functional imaging laboratory; yhanko to Chloe Hutton : j-x-odl 

4-jL_<al jl (—a^)*jj lL_lia]l v 3$-° Ijpi T^ail ^jaiill jJjj^adll diia.1 

L - 11 lu_"( l jl j^-aj j»JJ J-aj jl 4_Lali. jl Jjjjlall idl-SL^. (.- j ^ p .1 4£c-a1I 

jaLd. jl^ia iiUi jfc ^du jl jfLajj tiiijLjj ^Jc, a jjJts 0 jLu 4_jL-aVl 
£ £ £ 
o^^.l dll.iViml (_}j 3 4-il _)J^.j (4_liaa uj]l ^3 jjjtL jl e^SlLi] 

4j 1-j_<aj d.u. 1 ^. jjl Ai^lLi i ani'i^j aA±i .^11 4 L, ,< ^]| i~Ti l^ ^_uuJl 

4 ol-3_jll a— lAC . (.. " . Ura - i jl£ La IjlAj tj^l-ljl ^1 <-aa^aa>JI ^da ^_<J 1 

d—IxO—ic. el—ixll Jj 3 ^ic- a_iL»x»<aH j j^lj ja^. jJ-i i" '■ W 1 jl£ jfllj 
(^-ijda —11 ^_ui-all e j ^.1 jVl jjld > u 'j lUjj^yda e.l^j ^.1 l_)LuaC.Vl 

Li£l-u ^3jJ jl cSj-aa C_ll t^ixill ( _ s -lc- 4 4jL-aVl jlia 4is.li JAdj jl £t_ail 

,4^j2J ) O ^jjjJall jl-&-> (Ji-l^ 
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jJaUi-JI JJjL Jc £auaJ Jllo (V) JUi 

. ^LaI! 4_ n ^ _>-% t jc, 

C—^ Ijj^j tj .n;""na -_all J /1I-1U ,Ja JSakl c _jaJ (J^jjaII ^jUj 

,4_iiixu]l j A_i]Lo-ulil A \x 

-Mjjll Engelien, A., Huber, W., silbersweig ^ jAlaia]I 

oliij^U ... j i S L i jc. ^-Ij A]l ji • I <,_lLx-a-0 

Brain. 123 (pt.3) 532-545 used with permission 

d\-^alc- _^A l 1 d x ^a \ a\c ~ ^-<xi3 ^ jy \W y\ j^^i*‘d l yy* s J 

J ^IjLiiiill d-1A ^)-oLuj! 'k^l\ A \'w CIjLujIjS ^jl 

eSASJL -OJ ALaJI aIjjj klLuLall aA* Jla uJAa ^Jl (Jfjj 3 JI j 

• ^jj-Ia jj) JhLJjjJI 

i C)L .jJlJI £_a aISLLaIIj Laji J jail 

^^ ^CaaaJI 0 jfra .1 i_>a Uu]j <£La 11 ^jjidl y 

a -—* sT 1 -^ 3 —»js-="' jj iAiila dll jjaaj lillj AxJ Allj^iaj ^1 

J 3 ' Alla. y el jaa l_ul jSaIIj jjAav j ^JLkJI 






\3 Jaxj JLxjJ i jC- < s £>j V ( S ..sic.} 4 j; . ^fc 4_jli. jjJb AC w '^2 

^ -n' l (jl k S^xjj tAsUa *^IL"'■ "j JaLxjll 13ft J ^ x nJa j 4^x11 i_Ji.l-i (_uaa_; 


<j_a ft. jll ^^ic- 4 ^>u>ll AaUa 3° % X • ja. AAjiiJI ^ i *llg ") «, » ■ » ,_£ jAiJI 

4—Jt jVI Jx 4£i»i 4^ui=JI jjj Jx %X Jc. Ajjj ^ £*» Jjj J 

ojj _k-a ^_9 1—ftJJC AiUJl £jjjJ yj^ £e-»M 3* AjjxJI 

^jXo j ^ jlo jsJ ^Jc- AiUali o3& JjjjJ yj Jt^J ‘W) f^ll <ixau J j> *- 33 

AtaJll j^ft 3 ^ £t-all ASiaix J! 4illall Jx AjxS ^jS! 4_alu J - uj u 4jl*-U 

j_^y i c>ii j]i * jjj&» f >vn .» ju J*- us iiji 4iiui j^vi 

1 i* ^-v 1 1 Jjiluij ‘ Jn ilI I ^If- jtjAjxll jljilaixll jA ^xJI ^^9 UaLwj 


,(^_ijixll c ±^.jffl ^_9 X Ji^ll jtul) ju&l j- s j*iU» JL-J <~-^ 1 

jjSi lixaj l ^ gSluLUa ^Jajjjj AaLIxII o3ft ^2 AjjAxaaJl L^liJI Jj£j Ja^ 3 

jk all JLaUx i Jj —i 4 —sift jl jUJl 0° ‘j»All U -4 -Ax 

j j£ l 3ux U=k jlj4*xill clxlc- Igijxj jl£ p-ill ^ Aj*-‘-bjxJI Al:(jJcJI j 

J_*j V! fA_!l 3^ tllljjajll J j> .»l A 1 'l^ xx jfL ^ j£ij 4^»lc- 4jlx ^\x 

J- >» " ^ ■ a A\ a (J>»a~) jl ^ ^?txiS ^jlxxJI a ^ 

j_11 Jiy ^—^11 j JjjliJ^ll ylAxSi^ 0 9;lnl l ^t-oll ^jiliajlS 

^ _9 4«Vi\x ^1 ^jSa jj IxJ 3^— (_jA «JLsl jjilill a Aft . :j K Lixxll (j^ 

.ILUu J& 1 <jV' ^ft ^xll 


j_ft 3^11 Sft ‘ j-^all ^juixII a_^^V 4 lui'ilLi ^jmll A4a»_jll e.(j-»xil J Ajj 

^ lr- A3 jj ^jl 4 <lr- 31 _j*Jall ^jxxll i—4 jV tc^)xll 3^ 

. ,ij 31 ‘ 4X- liaTixaV 1 _)A9 j»Lj ^_g2 >ill3 Jl 3 a. j\ 4£.Lx aAxl a j^-aa 


A jilikil JJ J jji*i jl*-J '»JjWull S ^ ^ ^ ^ J ( ' ) 

_a LJS 4 ^a 1 ajjj-oJI Aiklull J J J 0 ^J *>• 
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j j_Sij <jl j \<JaJA j&j UIac- j' 

_ i OjU J _II jjjj^alll <ULi. ^ i—uo^a jj^i'ill (jl (Jj tlAs. Aiila (_£ji3 

(J—aJtJ q^xLA ?rj>.Jra JjlxJ jps 4_jc. ^jj Ls jV I jlaj ‘ ( j m J aba^all 

L_)jL_ijJI (_^A _ =J Ajl ^jSaIIj jjA^j t^jjlj]! i_il£baj 

j l ^1 (J£ao J .WuJ oAjljll CjLuIjaII j>« jii*j l-i?. cjSLlSI 

.^ijjaJI ^-i ^jJaJI ^juiaSI 



L^UJIj j^JI s_ps (0 
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4-iC. j ^JaLi-o ^ 

jLliiLwij Si —SI t£C-ail ^3 ^J^Ll-clSI xia jj jlL jLtJl Jjlli j j^iSl 

(c—j '—"*J ■**■>) \u . it *mS ‘Lc. jaJ! jiLjaVl £ 

- 1 —^ j ^ ^jA+J ^Jc- 4-ilu, jUiJjjj Vic i-JCjall ^LiV' j 

. <jq >. i» Ii j ilij^tj ojjScoJI 







J£ Jiiall J l_AL (jjPyjjJ' djUjj'i/ 

A _ill Jj^aj i iUu J£ Juc. IjLuil < ilaxjl Ail JjaiA (AJJJ qa £- ji. Ail£j 

J ffil l U; i nl ULai llillS (jia^Jl ^^iAill JaUiiSI I3 a (jlij ^ ^ 

.^oall (JJal-La qa 


£c_all At Jjll jlg-=». Jkll ASlj ^ jS-i"l , a "l 


^^jjaI^ji Alill! >~T — ^qji-a jll il l j '.^-i ^l 

_ II t(jj. _ill (JJ42J -SI ^1*1 (jj*JI Jill Jll£ll jJa-SI jji LS^i. 

Ail (JljUl -il-ilol ( _ 5 ic. JJjuil Ail ^ ^Jliill ^jjJall £t_uiJI jl^a. J^li i£ljll 



~... «W Jiii Jji jlij jUai (jjali vluaijil ij ‘LiliuiSJ Ailjll W 'a* f*J (J 

^j-o i_J£ Ajuaa O-lLa 1 1 A-aJjA Jjl ljLi.j i(_£^)i[Ll]l ^illa^l ^Jji^lll 

JaLij **1^ '1 Auaall alA i jc- Vj Aja.1 j jpSll A t tiili As-j lllijj jjjj ^ 'Vi * n l j (jaiiiliajil 

. Ojjli (j-o ,.j J^a. jUa. (Jallill J jAT LhAjC. ?T-A±\ 


J liuj_Ui JJ_ai J jjc. i_iaj li$J AjjJavjyi AiHI sillJ AiLU. A_Ja^_j C'\-\.aA ( J 

a,U _.'l ji j. -Ail l CiLuilji c_u.iA"ui il slTmia. 1 jliajl i_>il jjSiJI jjc. AjJ jiJI j^aa 

Qujll_a } _11 ’ll' J—« V-la PET UJJAUJ^' iE*_iiV ^jjairll ja^aill Sj'aJI 

^ E v i * J lai j tAjiaiui 'alias 111'’~*~s ililaasSj ^ j)iaL all &F1VIRI ^ ■ ■ ijTa l—ij—ti'> 

jjSill ■ M m AjAaalLj 1-jLbill (jjA (jlc. CjLoIjaII oAA Aullc Jj-ajal Alk ali 


. Jj£,\ ^ i ^.jll 


u^ 5 
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!-jlj ty&A^I JjAj AlllAaJ -Ia33 £>AA Lajlj tlliAu yyj VJ tJi 'y~^"'; V LiLaC- 

J—& 1-aJ ^aj—SJ (J__JLallj yl£ lij La-a (jijVllI j <iac. jliilS !yLlJja: dillal V 

jL_aill IJ ^ c , M i< a ]l yl g y ^1 .‘I'Vl > nt (_JaAaSJ y£]j — 4_La L _1 yllxa 

4 \lVl JLa. JaLuaiSI y-a ^.-i l •> ,. LL-aj yojj yl yyl yl .iIoUmI j t4^a ^1 

. I jLuU 1_fljaa ] 1j (JjJyUI ^gJc. yjjaU AjI 


1-4> 4yjj£j Ax. yJa ya yi£l ^all dlLaiiyAll AjJlc- yl ^jljaLj 

yit Ja/L k if a j oyyAj ^-yiaiLaJly t^yJailaJI ^ )jr. ^3 yAaayj A <8elyjJal ^A 

|yyX- y jl i’|Qj^ Ljl ‘ 4 i'q iW dllSya. ^ ^ ' yysaj 4j| jj] JjJ 

l.ia > > ' i' SI j t-A-a. oH -a. 4-iiAA iAjIa^Lj yyjLaJ! ^a]| JaboLU baLalftl yj£l LaSlA I yjl£ 
(_cA 1-noVl ^1 ^c-alt ylalLa yli tyy ^£■ bi» v; 4jl JaaJij yJi. ^yJaxall yl 
Lip—1 ySyil lijy 4 yyll CS^ b»a >Aill Aie- ^lill (jJaliall 1 ^ 

4-aLLc. j! ojALj y^Ua^l t^liA yj£j yls 4^-all yjj>>i\l ^axa]l aj^xJ 

^Ac- ( ya (yixjj y 2 pj 4 yjll ylc <jl (JjaiP yl£i jJalall yl liS ^uAayj 

. 4jl, >.r. t - '1 i >i1 viM j| « w ^-.yi \ isyji l tPilSyaa. yi Ayaay 



. aLa , *.^ djl^^pkj Auajksh. A^^sJ j y-e** jJu 
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(J—c- i -~su!u—£J3 ^_dll ^ ^ialLcJ Uc.) £~^al J-o (jlliJJ ^jlj^ixJI 

_Loji c^gjuull .111! c. jd\ >-t]^}a»_j LuAic- JaUiail ' l'» 11 £_]aLL<31 -~- .a jj j iJal.G'lil 

. Ajl (. Jlkj AJC. 3=>l-3ij]! Lj.l]l 


Redrawn from Figures 1 and 3 in: Stephan, K.M., Fink, G.R., :j.i^—<31 
Passingham, R.E., Sillbersweig, D., Ceballos-Baumann, A.O., Frith, C.D., 
Frackowiak, R.S. (1995). Functional anatomy of the mental representation of upper 
extremity movements in healthy subjects. Journal of Neurophysiology, 73 (1), 373- 
^ <jl IHUuIxjj Ail joii jaJj 386. Used with permission. 

<_ 3 —JjL (j_c. Gc. AjjAlll! £jl5_j]i oUA Clij-ia. Lil J&Gjj tojLiVl ^sjoi 1 «K JjJ 

(jl ^- a !1 .liC- JtC- J JaLij (JjAjS 

V jjVI ^^—jji ^AaIu:jI Ail (JjVvj <jl£ Lo lij 'cJjil 

?a_: 3 jSij £ju-ol ^ ‘(Jjiil J 



VV'No C ■ l- 1 ^ ^j^l (JjJali-all ^1! ^Ikill 

^.aJaJ-o ^9 Jal utll l jjl (^Ic. ^-*-“^1 4 I J <Jj^) 


.(jSLsVl <alaj-a] 4ujaiillj Ljajl 4_udij L$ tlg-2k.j Lo.IiC- j! L $I A ''' rL 
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Redrawn from Figure 3 in: O'Craven, K.M.. & Kanwisher, N. _oil 

(2000). Mental imagery of faces and places activates corresponding stimulus- 
specific brain regions. Journal of Cognitive Neuroscience. 12 (6), 1013-1023. 


c t e ( 

* " v% . s~ i jl jl f jjufiaJI Ajoi! jJ Aic. Jilaal ^Ciloj ^—Ic. ^ j 

f, j —all j! Mjt l— j-n jl j jfull CiU M jdlui Lo ,1g ».a ^gj ( ^g J dlj 

s s^' C5* 6^' o\& (^J c5') ed OF* 

^-all —i jj—a-l A&Lia jli ‘(sluj ^1) diu J] ^ixu jaa. Lojjj slulj JlLuo 


jl A s _j]l t _v o . T _ill ja dnilaj w I jl j ^ ^Jajuljj ^gjll ^_gA Igdo A_u ji 


—all ,__4> A^ol! 1 j i.iVi jJalioll jli c jljj Alt jj clmll 


jSslj c.^oll jt£ I jl Lo jjTU ^-all j ijAaJj jlj ja j iJadjj 

i jO.-ijjlS, a j j ifLllI Aic A*dYL ^juloII jlgA. JiJ.3 Mj duS Ijlj tdyj A^j 
^g—3 —j£sj (J jj1 ^1J LoJ Aj 3 jSal Loj ^jjdj jjjl IjjU 

. |d) jaJI j\ a jll 


el jl (jlail A^l^ Ad A*j ^lj ^lxJ AjjuuRj a K .* *11 i-'l-s. I Vva J 

aJ— ui <■" il i ill 3 J_aC- £j]a!ld jl ‘AjlA jll alaaJI jC. diLal jjll Adi j j jj] 


^g-ul—J £■ j —i^l jl jVI 0Jj-al jl i—1—12S.I j i^t-oll )->l will A-^.jdaj-0 

. (Jjiaj ^llc- 


it 

f—tjc- j' J^l J] 

j— jSI Jjjj V eLijaall ^llt jl ^laJLi jidj Lo j£ jc. 

el__alc- jj.l...j Ail ijjij jl Lil jSlj 4(_>*iaill flc. ^g3 JjdaJI j_ylaall I^A jo 


‘J-ia-a i *> ajdw^ll s^ ij-U wO ^ 0 (3^ ( ' ) 

FFA /i^uj t*LJaa>^Lail o^A Jaj c**o.^1 j 

. UJ^ J'-?* v 4 U "I -IxJ jiJ 
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AjjJajVI Aiill aLLiJ ji -lu tjplL’VI iJ k- Ija jlS La tLj^ill 

O 3 '—=>■ <-cs—“• Cfi- Liji jS-oj -LLij <«>'Jj ji iJ1 k. 4ialjJI 

• JflaJb 

'— & J 'j^ 0 ^ JJj^aJ ^ Ja*JI ^ jiij j dj^k.r 

'— 0 l5j—j J ^=»^j ^ !-> jy-^ ^ i ^- jSij tLi^U. a L-^r, jVI ^i 

«j—s-^l j) I—a^. <4_ui—ii jU-J jjiwi Jl Jj V ^1:1 V] s- 1 ^LaJI I La 

S j—^l * 1 —<ujj 4 jJ_j*-=u!l 3 j^?.i ,> UjL ^jl j (&J i 

CS—'— & J4-?- lK 3 ^' J J 4>5=>. >11 i-5 Jc. v—ijajj ji 4_J^xuUJI 

ij —^ —$i ‘Ajj 3 —-lU. Ailai \’J j£ij .j] 1 ^ ;Q ^ ^'^."CjjjjjJl" 

JV^’I 

(J— 1 *Vl Jac-i J (jjJ ILjj.i 'La C u J jl i^-UJ jj Luil£ ^LaV vLilaljl 

(_£j—ic. 4 —SjjLJI 4—^aJI jV tillj S4 .a^ 1I o^3 Jj_aij AajiaJlj (julill £ LaLj 

J —“£■ *—^Jajl (ji (jlc. (jrtlj jj-aj t^uLoxll 4jjaSll 

VJjsowwJI 

•lAJ^ Cy* <jjA jll (JIlL (_Ls 

— 3 l>“I—js (jlS^VLi (jl jjj-olj (ji JUJI i.jiLi ^ij]l JU-4. ^ 

t 

-’ u' U^y (jl 4 JSaJlj (31*1! Lo jaJ (jjj ^Jl 

?—1*J OjJ—aJI »j—A <^3 iljjJjj ^ jp»j jL*3 LjjLa. i> gJidl JaLiull (ji Jil 
®J—£^1 (J j r - _J—A ^>*rl ^-all ]n l . yj (jl _Jjj ;4jjljJI o^j^JI jjC ^t~- j - u. j 0 


Jal SaII ^ a»jjj ^ If. •‘il l 


.*L&M 
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4 ■ ■. 4 v a.V.< l jl — . -4' jl^ai! j *yi £-a £ Jlal■ ■■' LoJ j ^gjjl 

A —*111 alll— J j_£lj ‘(jjjVl jj—M ls^' J-l) J’-^ S ^ 

t «■* £"« La jl ( j 4 il laLijll jl jfai jl l&.l*-»aj ^—ijjuj 4jj-ila-iYI 

^ II J'l lj V (J 111 a 3 gll jA eddi <Lal ja-oj ^-*11 jj^ j-al 4_ljlaj 4iC- 

4 nA .Ml ft j 1 1 j 4 'C. j jjl 4jiLlJ4Sll S-iLall J4J 3 ^aj Lo ^glc t& J4» aa .l 


.4JUI 


< 

j£Laj ^lll 4_oUll dllc- jdaj-aJb 4 j‘u»<a 4 iL ^ a ll jl*J jl »—S J*j jaj J 
OA— 2 U vjl J _odall j jj jl (* jlVud ilaJ ja ajdlpa JJJJ jl 

1_jllc. >/' 4 il. >-ill ^jLtll jl Luajl >—ij*-l jl ■!■ '~^ I ' j>» 4lj£ jjjj JL— 

■>• 1 j dl l o j j £ ~l > ■« >■"ii l£ jilj 44 ujI j-lll £• y*3aya a-iLall £4 llld 1 > 

ja jlllal a-l£. diailc. Igjl : JUj 11 i jl jlal! 11 a j* ^11*11 ^.j^Lajjll 


I $ la j.-ilV.Wi <_g£l ^^-atiUI 3yJ)j\ duil jjjII j^*-*l jd£ £ pj) VuLLd ll 
_j I 3 ^ jx Alllj La (Jdad dicUaluilj 4 ^jjjl j® j« -laSs jP j4ifr 

jS_j (jj_£1 4_*jjV ^jJall ^I ' . Vim V'J 4^ JJ-I_>® -—la-l pi jl j da .a 

dll.dj_wil ( a_3 jl (jJtnlaj 4£=_ail jjJoll ^jujajl a J<ip.'l ^1) LLj3 jj Ijp^l 

t 

aj^lj jjwaljc. £>a 1 iLaLtl ik- <L5j uLiLuLii JjjC. ( _ 5 1c. Ljc-LmU L^La. iIjIjJ 

Aj^C-Hll ^I yjj I jLa lAa. aj4«-wa ^ L uia.1 ^-a jl jajJ-iljH lJL* AiLl£ll ^lik 

dll jjS’l al_& j_£]j 4 * jda_II JLa 11a. <xj jjj tULl J dilliall dlUiljla 


1 ^ ‘i l (L J jal dlljIlLal J jaji AJaLuLU ^gA ajj£-oll dll jUaill A . ji ! a ll 

^lr, Uac-Ldl a^£ dll jjl 4_ju (j»ulj 4 Qja-v »£ljA IjLa jjj jl lj4C-L*JJ 

.4j*ilj diwul (Ja*JI djbjja*a jl 4 Ja*il 3^I J <S I- 4 j JA ijl 
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:4jiifli i J\ J feitaJ 

t % i c t t 

O' aLL.al La _jA j ^ <a~ia.ll ijclalll _^jA JiaJI ^liLi 3 

jj-i—Jj A.^—iO Jlli-o k_jLL- j)LJ i _-ic. aj-all aAA Jl jj-JI .^jLij t^a.1 c 

.AajjJaJ! aLIjjJI jsJe. ‘I ■^-»A.i aJxJj jjjc. a)-i i lj 

'•’o j^' * j' Ja jji V^li jJ'x. zJ Ja" 

Jj — 2J 4jl (^^-ixJI J J^ll 'La JLa JjSj j! Aj i, _LiS i^)£La ajjjOalL: A_il 

. jaLLouI Li’aa ^ilj 

! j—ai jjl ^jW- . J ^jji ^j t-j.'.L) Lakj <-- <jjk ,^ e. Ala OjSjjl 

. .J—1 j j j r . iWu . u (j>a JailS |>A (jaidll a Laic- j t J ^SE. ^ J jaj La 
J-ilfU jjl Lai Nl life iOiS_jll Jl _^ja l >>»,» i !';->»» < j\£J>\ l^jij 1» '.n-k ^j^j 

VAilii ^jiuj j j 

A—i-aLaJI j»JIj*J! <ilt Jalj jjl ^j-o Li^La-a'l 1 i *5.«\ >Ou£ jjS]j 

V ' JjSIC. AaaUJt 

-LLi—Jl ^ ji (jl (VaLj—J j i t_i jS*ali]Lj jjjSJI a jia. J\ J ^jLuk.-l 

"iS J <j —J J ^—I&j tAjuiVU j^-uLall jl^a. jjjjia O^ Jab 

£■—al^JI <j__C LaLaj jjLaiLa ^jjAAll ^JLsJI jlj jjxjjj '* ’^ O^ CkiUSc. JaJj 

OJO^VI J^aaj JSS?' J jj' T a A-iojJl LjjUa. ^ lAA £-a liiSJj 

(_ 5 —A v jjj__a''>M j*.—a Lij^lc-li) AjJli. (jl k^ALaji £il ^jLj j;jj a t.a j)~v I Lalia 

jy-a. jjjj JLc jjc- llai jslxjj ooi (^LuiaJ (ja; OimuIj J_jSC- jyj -" > s -i r_ I a - ' 

IL—A V— kail —1: viilac. j'l£i V il jJtJ ,ji J^al j v_ilj£!l li^j OlaaaI__>a 

.k_>ljSJl 
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g*»]l jjLLi l ajS 


a I— j~\ll JjUso j^j !?(_)jiai]l c-LoLiJ AjLuuiL) 4K, : 'i^' l ajAl 

jl C_s_j*j V^jLttJI ^JUIL) ^gix-o (S I*JI 1 aij< t4_Ji*JI Jill Ai.v I j 4 jla» \l 

jJL-o—jl LijJ— J j *\ > t < _ s Ji»JI ^iL*JI jft L afc^. * jLaJl ^L*]! 

<J-al — a. jJlc. ^lixjl ^USI jl jjc. jj^la jC. ^ jLoJI ^llxJLi _jdLi* 

VflLJI IjA jLa 4 juiI_jJ Li3 ^ '<■ i- <i f\ jjl tlia ^lj (JSj 


j —& 1_ aj Kc. yii La jjj jlLajll IjA jl i_ AjS]l l_iA 



©Ijjj (JS jl .^e_*JI jli. j* j 4jl a>—kjl jixaj <_£.}Lo ^Ljj^ 

^^Sjjjill ^JUSLl g-<JI 4_kjlJ jl Jjj .g^JI ajJj-aa .^jA jjl jl ^jLoll ^IxJI jC. 

^Jl - *JL) g — .all 4_iaj| j j« JLaJI ^jA Lao jj£1 o^jiLui 4 _LliI j Ciudli 

4—Jtl j'iUI CjW-iiwiVI gJASa Lie ^JlLi jl jjiJull g-all j) v jlSiDU ( __J&*JI 

jaJI_*JI cS 2 (.\j jiVLj a J tdl.ld) 4 Ijla> Li] jlj LaAj jlio Lojl lfi» V- ^jj]l 

0 ual iJI —lixjl I-i-ailc jL LaAj 4..«qi vlj3 jjl gjJI jlikJj v vLil l 

4 l ela j— ^aLie LiiLa j t > 1) jjAA j]l jjjA jjj ld«3 jauj 4(_ja»1^j Jjj*A 


p11)1 qT) jl g^Wi.d'v 4jkaaj via jll ^^3 UiSlj 4^iL*JI jjjjj] JvLaiul ^3 J-aaj 
aj—A vJLi—iLa. jji.,11 ■—i)L/1 Ja ^Ir*. 4jl jSjjU _jj.l^j t^llxjl jC- Lul^jik 

C-IjVI j-^a Jj_*J jl Iajj-I—J v'~vf-l W*< ...I Ailii 4£ j‘i>a^ll vJjl II 

^ ^.^^uiJI g-ail ^ajL.jll 


j—AAi^la ' ' 'f • 4^.^j if.\#y\ s4j4a 4j jjl%iVI 4 jIj£ ^3 d - >—s_^l ('J 

*4—dlUajyi ^ 'f © jc jnn'ill JaSfl A&ijia TT Ja. jjj i4j jjlaJVl ^3 Ij^-a t • j© 

Selj—ail ill jialid djj4-. ‘.VI -KTV jjL I jJpjij J^a jU liiill dajjj j 

. IdlLlajI ^_3 1J jjj Jjd ^ji *Lojalddll jlalddjl ^jc. d a j i V-I . ’1 : -a c \~V j .-. 
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jUjjj Aijai u J£ ^ j J i_jLjSi! Via uU.o ^ 

L-^l^j !ii ^ cAj, l» Ijjj t ^U 

* 4_xj_il_i. ^.9 4 "i m ^ 1 > \ l q 
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JjVl Jttill 

ja JA A)b Ul>^ 


: L5 xuki) ^JladL (j^Luia.yi 

(jjj ‘^ " — * <l \ i . ' 1 _j 2 ^gi 4 '.< ■ ; ;l l_i I 3**VI ajLaJI r 1 \^l l t ~~ '’ 4 ‘s 

4 -C-Ji. jA ‘ill! ,> 0jSil Jl jl V ill jjxll IJlA Jt jLp»_j]| *^1 

J'—r^VI J>« Ar.>a^a ^ Cui i^aLaxll alaaJI ^3 l^al oagm l j;j^ ' 

I fl jb »—S3*J-i Jjl >illa «_!ji]a-oj li3^-*^ »<■ ^La^JI e_^l*j-all 

*N/I i^l—ale. i^_ya\j~a 3II 34 J^I-IaII 3W ^3 3-^ ..mi l 1 1 ^a 3V' j j\ *. 

. 4 _ia 4 _lq£ a o2aa 

4 —tpLuuSJl ^alxll (jaakJoll 4» 32H -7 ^ 'l l 34 la* 

jj—*j Ijjj t r r •■ 3-1 U 4 jl JyL y Jita &J3A3AII ‘VjC.jNM sljlj^iz^ol 4_u*ilb a ale- 

4(jlj <J! JJ3L J)C. <123*^0 ^laj ^Ijli jlaall > jy *; a^.Jjl Aijxai . J Mr. 

.UJ^ W & b u t^jaill ^USI (^b >-*3302 ^1 <aj3iill ^ abj 

^5—* 4 ikll ^—*Jl -- H *:»V :.,1 (jic- 1^322 jji iliJ3^, ^lia^-i Ijj 3SJ3 

j^l'j *■&<J^-=k. *■“Ijj3 ^ ^3iaill jj-^ C.3XJI 33SJ LU3 .J&j 

0 "~ A 'jlac. a*_Li ^all 0 jj» »<~ill ^jic. 1- ^ 3xal l ^ *u* . 3I ,^ll 3— 

U J V* ^' J—j* ‘Ij— 1^13^. 3I ^j -Aaj& 4J3C. V3 t^laai 
ts—O^ 1 jt ^Ajjj ^1 ^ ~-l) ••• jLJll3 jaiaV'j 

Jl—aJ Jaj I jLiiil Jj£l jSJ j 1 ^kiil jaaiij juLu kJ^u j K..I I Jjf; (' j 

■£&J* e'^^J Oy-^iJ *»«•' ^bjia Ij 2j Jjall c.1 ji]l 
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^JlxSI (jc- J-a'a'il'i jjJlij jj-s ■ >'xi Jla (jjjbVIj /j^b*-ll tj] tliljSC-j 

(jl 2 |jl_jl (jl_ii*JI Cluj ^a\ 111 jj Sij tilljac. IgJiljj ( _ s -*-u Lll 

_u tilljji l__lilc. ' JJ. 1 ' j (jlJ 4<3^pu^a lilll (JSiL (jl Cbla ^Luall 

• (j-a jaJlsJI (j£- Jjijyfl 


JjLa_Illl ^_a jjij La-iac. ^LalAbU ajljl jjSil 5JSjui<all Ui aj j 


j__1Sj! Lia*_ki 4-. .,iaTt.il jjl . (Ja*-S! < _ s -5j (jjiwJI (j<a CbLa jlx^all (jlaljl A- b. i b 

i' q . (_Jji!lui-all ^ ^(jjall t u^C. ^3 JaLuljll (jl i L)S 43^)*-ai 

e3jl_j II djLa_jLt»a]| j)l 4 1-t^tbLaJ j)VI 1 —SjSjIj ta^jjJall (jc 4_uA3 a^g-lj 

4j 1_t^al (jl lift j)C. ^jL i^laII j^l t_lA3J (^dl ...(jLuiillj (j-bfljj (_j-bc- L>° 

-»ll »ll 43j*_aj (jjjj ^glc. (j-a (JUj j)i 1 t >»j l LgjLi (j>a ^c-aJI ^ m - aaTl La 

■ ^a-ulall 



^_(p 5 ajjiuLaJI jjjlaJ JLa_a ^3 <WiVl £Jb Ij-la. CjLajlxall (jjA-lil -bjjia Clll. j a tl u i l (Jlaj ( ' ) 

.AAiiaj 

. 4 \*\ j ^9 p ^jJall 4 L£>LaJl Aj^j-caj <Jj3 A qVW a Aj^aJl 4JC»jl _^-*u 
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A—*31 L-j^LaJl J^a -i-ic ^jjjjdl ^j4Vn ^ 4_i£jul]1 j£ y.r \kj 

.P^afij l^cl ' 3 *um l JLa* iuiii ^Jji\ (c j-Jall Lli^. i?'i.-^) 

,j—-i —J £1^1 *^«4_9 tAdLaj^p^dl L^LaJl AjSkfuJ) Jau>jj ^ .1^.^ j 

^Uajj ^jjlJ *Sf-’ *». “ . jl> $xi} a) 1 .jl^^IaVI ^ “ ri ,^i3l 4 *L> LCliJl 

£ ^-Ja—13 > vVL.i ^ill ^ ."lirll L£(iJl S^i^Jl J ja. . 12k pj ^ jr >»-v Vl j j.^-.-^Vl 

^ ^j-ta__u3l v__u-a*Ji j&~ IjjLsJI ^ 3***^,? ,JjlS Lj! -“*^1 jjl L»ii*-i-^j3 

. A-j^^adil 4^ ^31 


Prof, w.s.stark; Biology, si. University, Missouri 


:£-»Jlj Ja*JI 

Jp-j ^JlxlU Lujii. ^ £la! 1 AjL-al jj)j jl .jSLaj (—Sj£ l a.*^"'..,"' J 1 Jj 5 

A3^L*JI jl Jj *N? j ‘^oal! j ,Ja*il jjj AiDLaJI ^jSI A ■ >>l C ' ■ J ' £jtij J 4 -. 1 -■ , 

4 —■?“■ 5 d'-d d jj a L» 1-1 > ^jjl -l ^ x Til l ^ liidS I J ( 3^3 ‘ 1 A j U.' 3 

J1—ii-ttll 1 ^jk h^li j i Jb .ii YI I—S_JJU1 ^k 4a. ^1T 4.i.s-h.st\a 4ilaia ,jlfl (La 

(JadL (Jy.’ ^all ^k 4ilala ^j\j ^full ^o ^.l l'iSx i ^^lic. dLtjfc^a ^Jjkjx* J 

A Si^r - dl^yjl-! I^J 3jjl jjS-aj ?^-4l 4jL^jI Jji A L.-. 1 .}*j L i.iXi k_j J 

J J J ' . il l 3 * Q ^—i i fL oJ ^a!1 4j1 ■ s~ij ^j3^x-o 3I 4 a >'a "v ti ^ (Jiijl ^_lC- 

l^jl (LaLaJ 4XolS ^ Unol iJsxJlj ^ja31 43^1x51 J 11 i^jusuk-uJ! (Jfi& (^jLi ^ ^ 1 

^Llj — J*J ^5— =^o ^3 L 1 iVi J 3 S- 9 J j] t^jlkj 3*1 0=klj Jl ja.1 J 4iDlc. Ciuul 

JxJLi J_c. J— aj\ Jja.i 44i.L 30 ‘^Isc. Cjlj4ij 4Lli J JjJ 
^ JaLLu ^k <LlLa dll J4*4 djii. JjjA ^_Lc. ^3 dljoij djJa. 411-."mlj 
(4—aaij du—=. Lajl Jaldj) ^-Iac ^ dliaj La J£ ,Jj,L 30jl ^jjV (iUj 

. (T) C -all ialdi Jc. J&l Jc. 4JI j 


.4»n»yu ^j-ay (') 

^J —^ J-ijl lj'u^.i - j—ai ^-i £3 j i jSill ^jU ^ ( Y ) 

1 —* 11 —A jlixJl fllA Ji-i ^ \-vuJ .’’^ic.Jao" La <JfL 'y“ *J^ij 

= ^-A al& 4 ^C._^li ^L-oj V ?L-aJl 4 , 11 L^q 4 j ill til 


53 



( _ s —ic. ^ ^>a_) <—S jxu Llil.la.VI < L lLu jli 4 La_;:vn~) 0 -liic.l La jl£ Ijl j 
ij—® *• . 1 .' 1 ' i Lax t ^ nC . .^3 A jmall >11:^1 IS - '.n xJLi c ^-iLix*aj . ^^JLjil *•*■ '■! ' 

JaLixjJI j^Lkjj 4l.hai Axjg qx 4jJI oifc trtxll ,^JI JjLui_j iHi^LiaLxxJI jJjuijj jl 
i _ 3 ic. “Laj^ix jo& 4JI oik j ‘^^iac. ^ JSLilIj jjJJI ®Jr^ -* £~JI 
l/| 4 —ji jij —jii j) ^^iac. jl (j^iK'u.ii Lijla 4alVI Cul£ Gl j£ij 4 l jVJaVI 
4__3^)tl La j£ jl ^ ^.^ixJI ^gjl La JSjxJ Jj-aJ ^1 ^iLjjall ^ibtil jC. 4 i^>*x 
^ 5 -—1' Jl ^—51 j>J V Lajj jjl irjwaJI JJC. l _ r ljjlj Lajj ^^iljjail JUJI jC. 
' 'J ■ ‘ ‘ i <—ij*-’ jl t _ s -luiL 4- jl) ^ ^ ■■ ' l>al j >- 11^ jA 4jLxj ji jj*jj 

J—C. 4-3j*j Lx ^ 4 _k£ JljxJI jj£j LaiJj v^ijjjall j»lL*JI jC. 

1—Jla. £ jLl 0 'iLaj Ja*JI jx V- 1 j ^cx5l jc- Jl j^JI jlj ^ H'^iujjiJI JLtll 
(_ 5 —5) ( _ s —ajjjall (JUil jC. v_SjUx]l J^L-aj AjSjS j& Jljjxll AjSiix 4 L,^ U 
Ijl ^—ijl tAajiaJl ^ Ujji V dl'ill ajA jl Ji&JI «. j. "I j£Jj 4 Ja*JI 
^—1c- jj*l: La Jjl jli ^yA.jlaJI JUJI jc. Ll-sx 4ijaj La t—sLiu£l Cj 
jA La ^-jLkxiSV iliac. ^.iVn J liA ^iij 4 V<_5jj IjLa" .*111 . ’I jl jA aIaC. 

. lxjl .1 _jx!La _jJC- £l£Jx IJA j 4 iil^x Ji.lj Jjxix 


—ji ^i5l- 1 ^Vila jii ^yt ^jj£ij ilji l$ijG.i V ST^ 11 S^lxll = 

^^C .1 ^ IaULo 

La IxuJ 4j^ a J* 4j^xxa*Jl L^L^J) ^jp, i_ i \ .^r. Vi \ ^ pLaic 4 **i ^*^*^ * La 1 M J 

/jj—«jl i—jijj Jla^ Jail Jsuiij Aju^m il L^LiJl ,jl dlli JLLa jLiJI ^LJl ^3 

ji i J^*^ 3 A ax > -a»i t oiA iLJal^ ^j] c >-Jaj 

.’•V*3jla A^i^lx-o JLsj ^iS-a AjUx^nH j^uJ ^ isLiall j|] -LJajI 

IaA^j \ Lu*j s-Jb_jxj Ja' <-» ^Luall pjA w-aaj V Aj^al'vjy I Ailil ojLLui ^ Y ^ 

'—i J * J^ 3 V Vi’iSl j jjJLJl JJLa ^Ic. ^ ji~k‘i A£> jdbxij^aJi 'jjl . - fi^*J 

^j—t >L)^—J Au.wan.ll Lv^ojl ^ Ja^ajulj 4x. ^Jla raull v Ju3 i^Uil llw 

VIA)jL ^5^11 ^j-a ulil-lS Ullj jlS Ijl VOLai^ll oj^Ja**wJl 1 
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: jail (_a i jsu V Lille- 

Lax IjjjS J&\ ^ ^ jl .^-"Vl ^je. 4_Sj*_j i jaJ 

^^—s J^>-y La Jjl Jjxjj Jj-oill ^ilc. ,jj 4 Jxll J AjjuiiJI 3j fl ■n.V I 
^—3 LaLaj -jJckj La sli-laoj (4JJ11 4.JU 'll ScU'^t l J Sj^jxll 4 _Uaxi*JI 
-Uu-a—sJ! L£LaJI jl u^i ‘4 _m£Ic. oljxj JjlLe Sjjx-aJI jl ‘ jj j^ajl l <11 
4j£f>x—II J—uiJPJ l<_£ 'l l , l£ i * < d l ^ vJ 3-iC.lall v jLaj 4 J.M I ^Ir 1 i 

4_ikiall ^— a 3-ij^^xll (V1) <J_jVI Aj^-oJI Ajiwall 3 Jail Jj ClIjUl 
Jl——>Jjj 3-jL—C.j < ia?wi jAj (jjjjx^bll JjJa ^jC- rrxll 4 ioIa 1 1 
L>* <LU<a*JI b^UJI JjjJj .Jail 

2>j—“/^l t-i*-aill J ^Lixjx (jjj ijj^- Jil ^>Jil v_ljUJI jjl 

3j^a_llj < ^4__JjV| 4jji xi »l l ~-J s J_J Jialvjj .^^jJLj ^,£*11 j 

j—xll OJxm—3 AiiaJx jLx} Jol J <4Ja^ a» JI LlvLkJI Jjj t"n-. ' -Jl J. jjjill 

‘<S _^> A ^ a .' ' l l » axl l Jiull JlLbj 

£—i-ojx ^—1c- 4—JjVI J_^xa__il! Jail 3 Jo3 4 jL_o1 jjjLj i_ia J±ij 

vl l Jxll 3 Jal 4 jjLuu11 LlIsJI <Siajxll J 4 i l. I .--'.K Ijjj 4 4 0 . „ V1 
^ 4 >° Cy^yi ^Lill J <iala, <ikjx Jjiwj jl*j ‘“*3"' Jujx11 jli 

• k —L ^ llo. —3 i£ jasi.}\ \ JU-xil J_jx a_jll lj& {JJ~^ j»4 L>®J ‘i_$ - >*x 3 jll 

< c 

• LffX^I "J 



v 11 —^ it J— Uf\ a —ilu Joi'w-j j'ux__,yi jL^. Jt -laJ-oji 5i_^ ^ jisil c 'ui lil (\) 

SemirZeki: A vision ol’ihc Brain 

Saa—i-j 4-u-aC. J JaUall j! slua. j^aJI JU_J! iijli. Jjlii U jA lift (T) 

•I 51 —" J Ja ejiaj e ^*^11 ^IJa^al 

lii ^ os—?■ Ji*4J 'LljV' Soj^aJI 4akxll SjJjll J CijUJI iaUall 

. J.UUJ >]UJI 
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Ic. ' j Wi ^ 0 ■ ^ ^l.lwa.11 ^Jl t _ys . j jjL*4 ^jx ^j^vt I jl h*> 1 j j 

< _ s _2 jl ^Lali. rr Ai^al 33 ^^axadl ,J1 -N x" jjx (■ l$43 jjj^J a^)4*xi3 Cjl jj3 


£c_«JI 'i _j.ii_3 ^yil Jj-xal jJ' 33x ^_3 iljSjx ^_ua&i tljj3a. i —J fmJ <—St£ Alla. 

Liajj.l_j J jSu Aixla a^jj>,xa AiLalx 3 _jj lillc- Alla]' l.ip j ^ j j- ->;" 

jjxiia _j_" j)x Jajiiaj 4 W ->- ^ AlxlaJI Aiiaix]l jj£i La I^JJJ^J i _^s£\i _jj£l 

^jXj, l" A ilxc. l^j\j i_ik43 y j ?t _jx4x]I 


4 Wjxll Jj AjIjS'I Aj j >xajll AlxII ajjii3 tiAxjLtx]' jj_jx Jj3_j 
j_x 4 oKa ^ . “ i l , 0 ■ --a ^J1 ^ il l J^jiixll ^K<-| i ^oajl ^_3 4 -v ' 1» all jx AAjlill 

4 afr-s. x ^lalia ( ^_JI Aataxll lijlaxiall a3A ,_jVjj i j iA£_jailj jjjlllj ,j 5L ri l ' Jix 

jx L»q 3 a V'vl 4 i'ia ^ £ix]l ^ (jialix ^^3 4 jLuL^?I '■'■■■bai La I_j3ljj 

ji J .1 Jl—JLa i 4j1j (_g__jaVI (J^Lil \all JiaJ Loiu tii- llx . ,^! ! s3A 

jjj_ill jx lj_)ax fJUil (_5JJ >. i l I ^ixi l jli i(V4) jjjiil Aiiaix ^3 AjLx>VI 

L»gfta> lijl (iua S4jLall o3A j j»xi'i jAuudl j>x (jaJj l|(Jxl£ll (jl_jJVl ,_ 5 -aC-) 

J j ^I r t^jl j I I j j3_: i-« aa I j 3_jxJ iAxjjxxj i_j^xxaj LaLlsI LixbLx 

4 ijt^y 41 4_aiiLail ^3 AjL-caVI 4j Cj' . Oa ^_jxl jdlc- _jj> ^3 4 jA i_l*x4aVI 

^_JI A_k=J Jx CjljUaJI Jla ^Lx^VI J Jlli *(V5) A£jiJJ 

^_jil J!iLj_!l p —A j yLa. < j434Sj La JS-44 jjA yisJI a3A Jjl 34 V ^ ^ _>^l 

ju iLoA^k Lli <Zx^y* 4 oAA ^a_j 1I All^k j) {, ij^ xil l La <—liixul 

f t 

.4ja_)2». 3ALij I ±£AJ ^^yLl Jj a It l -vI IjjlSx ^Lxa-VI 

4_ij\j vjLa ^l»_aJI £Ja2lJ j: j^j AaJLtxJI ^x 4j)tjJ| 4ia^_^xil ^g3j 

^ Axxi l ejlc. jjJa^x ^gic. cjjxili J^lil J JSjxil ^jLa o jjxxj! dAx - as i l Jlx ^ya 
,_jx ^g-jLtJ (jl (jSxJ 4 -s 1! T xll a Lb l$4S ^ill rtxll (^ialjx j)SJj ‘^5 _Ja. -a .i l ' 

iAxjL—ui J Li"i 1 ^j' r - AiLuJI Aj^jj-aaill AsJbtxii (_jlal ’.x (j42w ,_gic. La AjL-sjI 

_lc- 1 Oj.-'l' \ (J^alkj Axle. AiS-ia > jx 4jlaJI a4^J jjAsLxaxll ^Jaaxj 

.^UiSfl 
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JO) -, U S' y& __i_ 


j; j.^./ l! .V'^'V'A 'i.7 j!^ ' 


---i^ | ',.....■ 

<£^1-01$ {%-J ».>is 


£CaJI S_Jjul9 ^gJl AjSLbaill 'L»-a*JI JaLkljJI _jLjia ^ “' Y JfLai 

. (JLjjI <^jA ^laJ] DjjA-sa 


Figure 3.3 in: Zelci, S (1993) A vision of the Brain, Oxford, Boston: : jJ^a.11 

Blackwell 
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(j!-laa (jl JU-all Aya a-11^ a ^j^laLlii] ^aulJS l >', A \ j , ^ ' ', 1 p ujjal l 4 > 1 . ^ 1 

‘((. g^a —i ^— aCAj —j^l igj ^.iN JLa^cJI ^jiC ^ ijuinj AjjA^aall a jjjal l tJS 

j! 4-«Jx4 A —xki ^ innj ^ -i-a-ill Ajjt^iill ajjjiall ; ^_y^ Lij_31 AUaioJI ji , -a 

AJ—?JI J—^ ‘(^AUa-a 4-*-^) _>ujVI (JLa-oll (j-a (_£jl*JI aj^J ^ aL^C. 

J'—(j—« (j—« jV 1 c jaJ ^g-astSI t —U j mj AjjA^aoSI a jmSII qa iy lS)l\ 

•(<J*-}J L^) L SJ^' 1 JW-*® t> c>jVl cS jl*JI 

Fram figure 3.7in: Zeki, s.(1993) Avision of the Brain. Oxford, : j.w» ail 

Boston: Blackwells. Scientific publications 



t_-LLQ 


JIjlS p LWall j^Iaj ^ — t 

|^luc.| A-ca*-* AaIoLq dj^Ja C»l.' l u^\l i AjjL-al AjI.1] 

Lashley, K. (1941) : 

*UiJui £ib l^-2k.xJrajJ jyoll (J-«al£j JaUul 

By Archives ofNeuroloqical psychiatry, 46, 331-339 

oj-iiii (j!:iaaj 4ij*-A\ jl^aa J AjIj^II 2J£AJ1 oi& 

■ *1 * J AjajiLjjVI AjjuoJI dlLajlsuaSI il 

(jljSsj ^ oJ-l^a A K > « < a ^ya LjLli.1 eVjA ^Utjj 11 g <ig °i -jlS^NH j 


.UoLoj <2^ilLouj ^*pqiU iJ jlVvl l a U ih j J Jja -ijjjs Ali.j Agnosia AjIjjJI ^jic. 
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3 j S3 —1 ^jSJj A^_jll ■ (oAS^^xa ^ 'g- Sj^all 

,e—3 UJ dijJajC. Aik_j3l Aiiaia ^gjjliaal jS>j il3A (ja Aa.j (jC- 


J—sj 3 (Ji-iii ^aall AjLiajJ ta^oilia Igjcbaa. djUii^Loj! aJA jAii 
La ^jJe- jjjIjJI (j! h-vL j i^ajllall jJUil ^y> liujl^k. 1 g ■Wq'-l'i ^2JI klAa_clxa)l 
* " 1*3 J UjLa j kall Jii <]ik^a aJAaJ Lajl ^JLxli (Js*jl 43 jsu ^j\ jjfLaJ 

• Ljc.3ikJj (JjlikJJ UUkl j^ajl (jSJj lAjL-aVI IaUsC. 

:^«aaj 'Jj tj j*j 

4j.l3 1 >/t\ /n c jj^£j (j| ^A ^ ^ '1 1 ,-nr.l (jjaaj ^ilc. (JS 3 j!^j jJiJ! 

4—424^ JC. IjjlSii Axa.1 ja ^Jj _>la. w-it Jli uj ^jc. A3jLa jiC. Ajjj 

—!l lj—& JS« i-_sUiiSV S^jjal jijj i jjjUaJLi i^iail Jac. 

La AiaA! lilj3il plS-i]! ,ja jjSj /)! ( _gjlii!l .Aj ^ilLj liaJI 1 ’>all-k ■ jl JjV| 

A ka. jj 


• i T ^ Ja j[ L^-n a (iLI (ja Asjl j til ! Aj_^iiij'^ I 4 i H I b MV .. I l" a 

IjL— u L-l-kL tlajS Laiu 31 iLjS.1 jSI a_ja Jaa.3 1 ^ jail ^ uiljiS jj tV 

AbLill AjJ jJ ^^Jn. dlsSc. -j-iJ kjjia. _3 < _ g —iSi3! k_lia]l 3$xa ^3 Ja&i 


* —4. ■ ''~3 ' j j ib —1! jLa ^ja ^gjL*J >~.i ^gj I ^ja33 j l i »L' j 

1 Alalia—J 4 — ajl^a *j jiaul a3al Qa_sJ ^ ^^-Laxa SjL:j ^ 

JaSj—a.1 ^_J4—kul bj— j2 J3_/* 13a. ^j*x Aaj^jJoj a jl3l 


jbLa Jaill J^Uaaail S^U J) ULai jiua US .-aUaaV' _Ui!l t Ub ^uj-b ( \ ) 

. -J' -“jUaJ 

U. J U» .> a j ijU Jaaa Jya-J j ;» ■ ■■» jjUii J _jaa U)UiU J. n . n' l jlS (Xj 

. ^Lc^JLw.V l jj ^a. cLJl u_LuiaJi 


59 



A_jlAaa jl Ax«_su i-li_Sjll 1-iO/lxjl jSij tl$ ’lii"i^I aAuAadl ejl^xlb 

j— jfl ba japlj Ail i »Ji JS (»C jj jl aIjC. 1 Ail A^jA] lA^ Aj-Ioj a^jSliil 
dixxiAl ^iil juj "!ajI jill b cilia .IajI i_jjjaS 1I li* ^1 j villi 

JSj J A—1 Ifrixlc J^ill a jl^xll jJbu (Jsvjil tAS^aJI ajl$x jii*i aK . lx; 

^lill AuaAI 1 _j3jC- v^JJC. jjjiiS jl ^gjtuLj tAj 1 j'i» <v Ac'l ^1 villi!j tj 
( i . ,g] CuAa. d v _ s -ui ^1 jSij 51 i_>ul jjjlill eV jA Jia j) .£~ ^ill ii* j« 

J J —A v_Uvu—1' j' bv-ajial 3 .iaia ^^uiVb vllA^JI jlS jl j ( _ S AA. 

J--.A.I 11 A_uj _ilb Ja_ajlxll j—SJj vroail 1 $ 1~>>.ij ^ dlxij ^^Sil ClJ-lavVl 

,_£Ax]l Jj^ia Ij^'b vr.uA.-vi ^jxxS’b l$iJE- ^gSi! Cul jfaJ jl t __gib jA £ a-Aa jx 

f J _Jt jC. Jjviaai ^ jj JS AjSj=JI Ax$xll alii j^glc. jAla Ail ^Ia lx Aivx 

A jag. ^_1c. j^l_J aJ (_>vul £Uall ^gi jAxll Aa*j Jjiill liA jSlj vjjLJ 

'_ii-a jl a'i’j}A £xbjJ v ( __pu»S?b £3 j e^gju ^ jSij V Ail i i _jC.!_jll 

.lilac. l$aj*J V jalbJi jC. Ij^xl i—S^*J j^ AjSxJ 


.vjl >k _^A l^ * ■ "i al__>xl Uiil IxAlc- jLx A^lij Jr-a jln-vj ,»! 

( t 

(. _jjoJ . v_j| 4( _£A ^jiLnu il ‘AiUaJviXj ^ill ^ ^jJajAll A-LaAl jjili l __ 5 ic- IS jil 

». ■• 1 ' J ^ V j 4v_U*-a aba ^jLi-vjj A.?vjli ^ALa.'i/l Aj tii SV ' ^jui ^ a .u j_]va 1~ i. ~v.1 1 

I^jAI ivva l j t JS .*1 1 ^^Ic. k_Sj*ulb (j-a'viJ! ^t-all ji g >1 ' jx U j=v 

^Jc. v °J«" ^jl ^JalvAtj V b iSl J ‘(jjlll J J * ^jJall jt jjiaxlc. ^-blajl 

^glc. ajAlS jAjj Ijil jljxj (JlAjj JaaJj vjSjIiil vill jil <jc. l& ^utl 

j. >.a l j-v'i ^ ir, f.bjuil l^JA^ Ivailv (jl j i Ig lij.-vx villiAj liA ^^jitall 

A _LalS v_JjlaJ A 1. ,i.,. I fl ir_ bjivlj 4c.bxC. Au* 1 lg-lb ^vjii ■: '.11 2 ^jSa 

^ ...'. baj al jj jl ^jlaJjuJ lx jAj juSII i_ljlisil lid. aS vj j v dal j ) u v aAxl 

.a1*jG jl 
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LaftJ =J JL> <u yt jil-oj Jl-J U1 yaj yiil jlajil y.la.1 dLil j 

3—A JA=o yl yc- yaju . LxaaJ! alajt yc. .t_il .yJ J^*!^ ,_yic-t J) ^ aC - 

J ■ > V LjjfcJ ^r’i VL» 4 jjI j 13 j\ ^J\ j ji <*-^=>J ^ ^ 

i*t..'/it I^jAj Aaj yl ' g ~'-n yLliiaJ |»J < (jjAaj Al jiij Lo Lojl j Lxaxil y jj 

I ^■» '1 .3 i j-'Jii ly-ilc. JSoIj lg-j liLxxJj > yV 1..6 iLxaxJL) 

t4 ijljll >,"x j l$ U Au'>L x j a jJA y! l i/ii lb aiLxxJ j tb-a*il A .■•s'* Aajall 

• t 

^t -lajjui l AjSxJj b*a*JI Ajjlj 1 _iy*-J • '—it . y.i (2^ J 4 l-i^^Lail o.}ft 

^3abnij V .<—it .y J ySJj ^-il^ya > y ^Sa^l] diLo^l*- 4 ^ s.iA 

^Jl_ xl\ y_C I_a Ij.Uj v_jj ^-a yl . 1.<-i» tt olajl yy3 vIjLojLoall aMh 

.6 ( _ s yJI tii ^C-l jit JaxJt '—ij*J V yia. y ytxJall 
<i£jia y* y_jjbj yax t Aa. Jj >■% .o JJ1C- i_sUiiSI AjI j£3b 

'-j jj <J_Lia. i _y AjLi-saj y« yylxj yjjijS Aaj ySJ j tl$ ixaj . >—it .yj 

yj _ J ol_)_j ( yuia _J— it tbVI <.*.1. ^<*1 yfcbax 3*1 j .SJjIax 3.'** .’ jtxlt 

o_)ai__a 4 jl ■ «at ' 4 jyjj ^ Ai£jjLa a.4Aj 4 j^aC-Vl yl. f <i. nj Laj yjjl .-^s-W 
^^3 at\<i.V.'Kl yt 3^ Lo£ t4jL_<3Vt oi& i-itn'i’ij i43jVt Aj_ji^aji' ^oolt 

3j j—j£jjj ^jV yl^j I 3L^oil yx «• j^- ajjj yc. ( j^ na ... »t l 

3 _jlS lia ^ ^LiaC. illxiui a.l_iA*Jt Aaiaoxil a4A yl (jjj yx 

a ^C. oJajj c-jjJa 4jlSj aiL^aj v-J^Lajll y-i^j (_yS y_ja-Jj iyjjLixaAit 

_jj tyyj tjU jy%! u y* a-iU-aj j t^^xc-Vt y^xa.>II 3W3I y» 


cUk ^ j aJI^J ^ J N .^ rO jyc. ^-lc. ^ p J 

• ASU^uO - * j y t ^-.1 J i > ’t - I 
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t 

^ — c — & d <^lc. oUiJi ju.n ij^ j 

J J —^ dj-*Z ***$ J» c> Vaj J>JI jli dl]J J ^ 

^— mI o' u-Jiai j)j 4-uc. jAu dd' 0 J, jUj t "y|JUj 

JJ <. tnS SIj VJsi 13L <—ij*J AJLjj (j3]l ^liaaJI 'j jo.X j 

tUlL — ^UVI j! j, jsi j^Jl ^IfLob j,UI ^ j 

t/ 2 4 jUJIj A . jc. Aj jj Aj*jjj j.^aj a . q . nl l Aai l_jtd jl t_jjU^]l jjAaJ 
I^J .iLi ,5JJ V d ^ jj la d (> ^jll Jc, ' 6JA JS 

t> ^Ui ^ ujd* j]i ‘t^Vl jL^jVI aJU iiiS 

I 

tl)' o—L? J*-d J^ ljj-*l <-Sj*J J JJC. (Jj^ L9 /"* 

^ JJ Ls <JJJ j~aJI (JUJI jc. Aiij "tiliwao" jl^aj ^Jc. Sj^S 

VLjijtl V ^1 olfc 4ij*J| 

r^Lall 4_jjSj LsAic 

jj.ll Aijj**a]| JJC. CjLojLaII jl I jjAsij J 3 I Jc, (JjSJI J^ u 

,ji j—S aj jxaII AjL-aj jj 31 ‘ A-sj-vi .a (IjIajIsla ls aC.')}\ jL^ajVlj <_jlwa*]l 
Ail j CjLsjIa* j^l ^JUJI jc iIiLjjIxa jJS*l! t5 iJj J ULjJ ■ ■■ ■ 

dd JjUi t ^ a Vu ^ihV- , ,, 1 Jjj^ sij^i liUi Jll, 4 iiUi 

- J —^ f—1 t5%“J^l Jc. 4jiu dl-oi J£ t-? : V~- > . 3 .41.^ 

—* c cr^ 3 '-? lUJSc. Ji.lj i^jJI jl ljji.l CsSjjj <1^1 td)ii 

I I * * * * 

£U—UJ 1 -iU^.1 CjaL-IcIj tUyjSj 4 jJ llilii liiis. aJja.jJl JJC 

uM (jjbjLll) JjVI jj^JI djj^l 0 ' Jj^o Jj> cJjd 

.Alois 1 jijSjjl Aijaj 13 jJ^=lo "jjjjS” Jjja CjJ jja UL^ij tjl%=J 
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(jj—a. ^—It c-LuiYI c-SjxjII (j-o t- J)3k ^ 4jL-£»x .i_aj 

UaLaj 'Ujli-o SJLoijll dulSI (_gjj (j! ^.jixluu V l^jj t lilL^uOU ^toll ^ jjJl 

. 4 Vigil l^c-C jj La-lic. tSJL-i^)]! 4j^._p £j]aiuu ?V j»l ^jj. Infill 4 a.j4l 

lesion location: plate 7; posting data Figure 2.2 in Goodie. M.H.& : j-IwojJ 

Milner, A.D. (2004). Sight unseen. Oxford university press. 



. 'jj ■ ..1 ^ya ^_a]1 4jj j . U ^ , >1 J^j ^it ojjidl 4_*_nia . £3 jjj j i4jj^aj till Jjjx 4 AJjjiJ 
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Redraus from data given jn: ffytche. D.H.. Howard. R.J.. Brammer. -4' 

M.J., David. A.. Woodruff. I’.. & Williams, S. (1998). The anatomy of conscious Vision: 
An fMRl study of visual hallucinations. Natural Neuroscience. 1 (8). 738-742. 



4a I _jll j AajLAjiJI OV la. ,ji j£ilb j 


—11 jl—a jlj—23 /yuill jUS Ajbdb l • 4-)l_)3 ' g <■« 

al I Ajj vi . n] l 4j_yj-£uJ! 41:V 2a jl Jaa.^LcJl . ^yuaall jl 

j^jL»a>all Lil *■ - ■ -~*j j tAjj^l Jabul jl jQ' blld- ^ iLji 

Ajj^jla jljAj A^Xxajs AjjLJojj JI£juiI jl I la. Asj 3J AiaAl ^DLuiV j j^ ylau AjJLoC- 
‘ b-alabul j l& ja.j c t l liS (jjjaj tAjAl j jl jib jy<" Ajjb jl 


Ijl j is jjb jliuij 4h-ila. jjj& 41)1 j 4 *>J)Sj 4$jLi sllc sja.jll 
^ ( | 
A^wala. cllljiu) jl 4* il» jjlj jj jIt i a ^jl t Jj 2 ^vaLaJjVI 


_ >» ■ u > 41)1.3 jj £-o i jiic. £jLmll jjiill j<» ^Ij^dj Jla.j 

4_a.i 2/ t^A^^al J_ja£jb l^4jSj_jb) _jl*lL^i« Ajl v_1la^I ijaaa. 

• ^uuiJLU 

—o 41)1—jLa C . ^ .ml ill i -1 loll 4$ t <u sj^Lajj ^jibi ^lajj^ajJ 
bl_Jj 41)—a. J2a 4 jjjc ^_pil jbj (_yal__)C.l A<j211a! jjjL_aml 4 t ^>U ^e. l» .1 1 

iAa.^11 4 jJVlo .lljjJ iuadll l4j s_ja.1*» JjjS Ajl Jo^lLoll j ^ l l 

A-ib (jlaj^jxill sjlil (JaaS 41-3 jj lib j_jlll All-iia ^3 -bbiull jl Jbalb cL).la.j 

• AjI'^I Asia ji 


4 a! Aj jjLJI ^ CLiVU. . i > , o j j* Jji Ajj_^J JjuS v_i j.uhill ) 

«lxJ Loj 3 ^ t*A; jA > lj»<ii rs A-^I objUuaJl y t4.i j,^i 
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?Aiu! j Aiijaua ^aI) JaLuu Jjiau > ij5 


(jl j_ Loj ^oll JaLidli <ji ^g-ic. j>A a jjjS ALiLuI jA jVl As^jj 

LjA _Lo lilij JliLa |»JU1I ^3 L.n-kj Lo Cf- Aijl j ajai. (3^J 

A_jl ^gJjLa JS CjH Ci* O'* 1 '* ‘ « AX- £• ^.all A».jj _pa\\ AJLi. ^ 

UjLiJI Cp aIac. 1 ^gj^SJI 3-i\ i a ill AlAjj LoAifc ^laII t. Iji/ij 


( g_3 L» *v V‘j iA_i jj AjAjbjj Lo ^ nmj Lox A_j 3 ( »£LaaSl >, /n% j ‘Ajj 


_all ^3 Lj-ua-j Ailaia jgi £ 3 lj JaLxi LA jxHuii Ajjill (jl (jlaa-Vt (j* 

jg_Jj$£]l JaLiill IAjjj t(jLia.Vl (_)>>» i jgi o jj» >^i AjL-a) AaLujq Aa. jj t-ua. 

.^a]I AjSJ l _LoJ>al ^>ri*i.‘lj jiJ Aiialall aAA ^3 ^>j)5%<oll jp 


^j"l ■ ^-vV L< jjjjl ■ ^.^11 I Ajj o_^*jjLlo Aj^iil iL-ijAa JjjS Ajl _^SiiL jjAs>J 

1_« (jlc- j ■■■ j tAjjjJU ^LiJl jjxjLo I I jl j-'Aiil j ajtuL Apjp ojpj 

JU (jla lillil SAjjjlb <jaUI £• jj AuAViii Apj (git t iln-ialt AIjAj 

* j 'A 11 jl Ajudail i oL-Ai J (Lj j. 'i~n.il kiLuj j gic- Aj_yill jl AjAj 

3al L.^ 4 aLlj La .*1 AjyuuiU jjAiil jj_j£j A3 A] S_)iJ J] (J4a ■* jya 
3 -> _iaJI O^LaaJ iajjjjj <> 1~%1 (j^° Aj& U^~ LT^ - 

.^xaJI Aj^ill AjIaj 


^g_3 (jjjLmail <j<a AjLoJLj O AiC. Ajjiil Iajjj 

A_3 Aj^Lo Aiajj^u VI^•*1 apJpa Aj^jAil Ja 43 >.^ il j^xcJI pp jl i Aj^).t.^a. : Jl ^c-aJl 

U— 1 =• aj^3 ^gJI J^ajjil xj lag - a; J 4 Laialik. j£li jl AHjIj 

A_$Iul ^_ xj \$Auijj o^A 

^3=^' ^ r j^') 








V V 4 W4V O V ■•«/ , W - 

j» AAiL ^Al Aj jjia v^AjuiIc. ^glil aASx^Jl Aj^*-cLiil ^jjLLJI <AjVL^ jjC. -^ - ~A 3 

: AAils a] jaaIj jjJ! >_is jj a*j Sac ^jjL-iI AjI ^AJl oaa l^L-oji ^ kl jj «iiiV! 
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el:_}gJa vljl JjJaUi-aJ! ,_£AaJ ftlijl jgi A■% Ijlj ^ 'jC- illwaoC-l 1-a Vie. " 

<J!jJ— j (gllc.^' ^ ^.AjDtL# A.n«ViA A_<u*_ll 

jg—ii*J AjjI j La j] tAJ AjAa» V ejlax-b lg_Ajl CLiA^J < gjjl Jia. AjjU o jaJ 
Aj— uiAlA (c® Aa { . m dilau^aj jiljA (.JUail jiLa jALJix<uLall 

<A—jjlij jg jV) < _ 5 Si a'^LIj .i'Yi eLiA^lj iaIjavj A .ftlWl A 

t“iAl In j ((j-ojVI jL-ajiM iJLa-a j_y3 £.1 J^jjJ Jalail jl^ijl (Jias J lAj La j£a'j 
( 3liu AjjtLx j_j 3 duSljl ^aJ U j 'll ^io jc 1 Aj.» j £ jliJI AjjvLui ^ ialiil! 
Qol ksylA ^jjAlaljl ( gi j'jjl.^aa. jjljjjUa (Hj^gJ-1 j t! 

(jjj'_& i. i , ilrw.) A_jjjIa diAiJ LuaC. Jj 3 e'jAa. a_^£ A-ajj 

• AjuoV Aiil jijj c-1 ^>a2a Aa_ja ^gJiuJI JIa-uII ^^3 Ll)_^gJa ^»j i jjj^ljall 

i ‘A_ue«*x]l ojjia]! ^gjJajAll j_j^3U Ale. I Ajj Aj^jJI Jjl Ja^^Ljj 

'* t 

. Ijl j)>.-)l ^ i ii.) 

— ^gjJaLa]' ( gi lg"n ,<mu CjIjaas) ^gA Luj — vJjl ^ual j fr'-it" 

.... jgllj—A ^jaIj ^jjfL '- A JJ — Aj'Aj vjljj-al Igjl J Iaj A^A-vi A*j 

• A_Lal£ A-a'lC. ^gl t giA^.j jiJ jjSU jj£l ell j^-sall ^jjj! 

^gi AjA^. (j^a (Jju*j j iaA&ea elil ji±. ^gic. jjAllt (JaLIj aSj 

. ^g-i-iaLall ^gi elixij iAjIa=J 

Ale (__5JJ i^oxJI (^a ajjuaC- AjaUJI gi ( gA j eLiLl^ill 'g alj3 (HjIAj 

jaui —J (gA j lAj-aC. (j-« AjuLuJI oj j» >■ >-» tlijj IgilSj 'g in Vi AjjaII Jgiuui 


^ 0 j&l i'lii D^)4>o\%A>ll (JA JLJU JR fcTlJ J 6 JjLq 4 U-v ^ ^ 

Aj^uti \! (J—=J-i 4 jn^i wl l JaLij ^3 i-UmUJ Ja*^Jali I jiA 44 ajL^L 4jnr. 

. y K.ti 
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<_J jtau j lg.4irv ja c.\j±. 11 .-tv la jlSj t-“u.i-tl olavS sAjaUtall J jl^J! .liJ Jauij 

(J_£ £_ a ' ^1 j J^oLail I.1 jj tJjAoi j4 'fl .'' ‘ ' J J 'c- LgJji-ia ' g ■»'<■>> 

^ £*j) sS ^ 0 *jl L^alj £-fwa'j l fi , . i u , A) A_sjj 

.(\&_y>E. ja AjljLuJI 

4__j 5 ^j j j_Vlall jLill ^ 11 )-»l jll Jjl 1 >» CjQa^.!)La]l oAA ><ar 

liil Jjj jC- 4julj A3_)xa ^jaaJ^all ^Jl (Jajj jl jfLaj £• j^aj 

<^p, »aa 4- ij=£ j j —aJ J\ p jL ^'llLLaVI I!* ja JjSj ^jlc. jj£i >J S1 

4 JLaC- jj ^tali ^ ' » 'I JaLiill ^■n.'iI I 1 j <a Lil ^ i. .."i' 4 , ^ 


4sjl-aJI kJll'VLa. j_ua«J ( a£^j]l jtSaVU 4jl v_j^>xj 

(_j—lc j :—xjjj t^all AjL^aail AjJajall J . . .,1 jc. j£]j 

_jjL)Ij aJ jjfij jl Igall jj jl ja jStill ,Jlwan 1 . 1 VI 4aLaC. JjjSj 4_jl.l) 

>—iU^aC-'V I ^)JJ*Jj ja ^ 1^11 Jiia Ajjj'i 'I 1 - a‘l lAjll ^ua*j ji 

4 j» ■ ■ **1 all £ia Aajjj 4 «V'a* jjlj >1 isIjj j ll 'I j 

(_ 3 —JjJa jc. AjlaaJI oIa j^jaJij ttgjllj 4jJa‘u 4i.Jaj jC- aj£s jJxja jj]| 

C-SJ*_ Ja jIjj jjjaj |»j » 4‘^‘‘l mall £ta]l —!’■■' ^le. Ajj’KN' i__j^jJa ( *_ k iaj 

\pjJ\ -_L^ j h“m jl J l^aJI ^C. 1 .W 

1—Ajl^)a>j jSajj tLail t ',\kA V 4jjii a4Aj tUaLai JpSI 4a^^->11 1 

.Jal£ AJU. ^uajjalU 

^jj—jC Jjjliij j~v4 a. l l Ai_'^)lall oJl^J ^c-all Aaiij 4ic. j 

_lc. a^)_aiJI «wia jJJj dlljjjj 4J ji4all tlll^jiiJI LaLoj JjLaJ ^_Hiil 

.^woll ^ l £ . £^ ,J jaa ^1 4i]ai«ll 
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. CjI w- \u«j ^uoUaSI 4 j n"ill \ ~ 1 JfLi 


x.-kJaj-a JiA^j Jajili'V £_«Jaj *^J <_£ jixJI <_J£-uiII 

<L ^ jjoJ! ^jiVI (jjja aJu^J\ 

£.—3! y* ^—Jj ^Iajj —'■! CjL^aL^aflll ^JA -3.JC fi-A ^C-Ll ^Adil! j5 .'Ml £t-AajJj 

.4uiull 4jjlaL)H dLlakluiVI 

case 2 (p.613) from Penfield W., & Perot, P. (1963). The brain's : jJu^s—J 
record of auditory and Visual expeience. Brain, 86 (pt. 4), 595-696. By permission 

of Oxford University Press. 


4_iLu 4 juiiV I t—ijliJI ^Jfc La 2u jiLa • -iaaS 4ia3 J' (Jls I Y ) <ULaJI 

c # 

A _jjc. j^-i 1-gjl j-Ijj 4^L*-2iu c ( _ 5 -iu V jl j-lf; 4olj«al Lg-llal 4’eljj jl Lv 2 i.j 

.'4jj£ $.1 jj (J jdi j! 

A —iiala A _jjjj ^—j t' Ajjijl V La lidi jjljiij" (J15 I ) V mJL=JI 


jl-§-=*. olo-a (_33 Jj 4_iLb j-a'i/l tc-Loll l^jj 4<Lijlj “LuT l& 4jsjej 1, jlla Sjjla-a 

js— *j 4^-ilj <■ -al£il iaj ^j\ a,Lall (ja^j ^_<K ^Lu ji id^->'1 i_iJa 
olj—a! jl a Li ^ . n i i l l t^Sjiii jx ^-Ll ^2 £aax\ ' JIS Ahllj ojjLa^a A&laLa 

. jJjlj jl nil ji^A. j-a CjT dljj-all 4 jaJi! <■ _ S jC.1 V duS jlj 
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jjS&La^. jjl Jj Jiao' :Cilia a jjjSiyi ^-Caj Aic. : 1 o ^l-JI 

_ j AaJj J£ si : Cilia jj la-a Jjx Ajiij -^*JJ ‘ J_ s -xi^L^ ajiic. 

J— *il j' (J® Crr"-' 3 J^i O^J " ^'^.“i ' t JjaLj 

.la.lj J£ iliaa. UJi 

J1_*JI o_C A ill j A_ ijjua Jliv JS^L o' CAlaa^Lail oAA ^£jj 

( _g3 }-i->^Lall o^lJ ‘A .n | ^'~i<ill A_LLjuJI ajiJ At-dl AjiYm dla j jiiil 
A_u!—ij c.^gCJl Ci ’i-v j Ja ^ jj h_jLusjx ^-al ClArt AiliJ! jl CjVlaJ' oAA JS 

• film ^LjoI A uh'iIIj 


A—a»-»l-~k t_ijoia > J Vj o-^t ^1^°' CsIa jj^Slil -"mju ol^VW o^ 

A >Ulb 1 jo* _o Lij CjliLsoll JS Jj CilSjVl ^ ia> ^gi Qjo' Aij cljSa. 

|j—A J_Jial At jCa__i. Jla. £oall J ^xj'l-ij (Aiiii-a jl jaI ^Al ~d Ajiij Jl 

O £- Lajlj "^jjaaJI JjjJI JUJI o^- cdc^LI oC. > aSi A_inill 

OJO—i>V' J£ 0L0 jjLi — ^gij' j£aI .VIa^ JCa 3 i Ail o- a *r" '°“ v *.. 1 O^' U^° 

jil axil 0 c <_Jo o^JaII JILa dj3 — ojSl' C-lUliim J i—JUall o* 

(^^gjuoaJI lillo-lV' ‘-o' Jllj AjJjJI o'_JACJ ^Cu jl^-H 0^'^ c - : J 4 0^1 ft 11 A I'..I^I1 

Jj_a o4' Ajwajl (Ji (jAAI^ l 5^' J* dj&II 1.^.1 AJOall Aik. Jl ^gjlakG.1 LoJjj 

J ^O^lfrl' ClVla- A^JjaI dla Axj Ailaxjl Jilj-». i _ya 


£ jaa il (ji—?J J j£B ij — 3 ^j-anJb Ai JiLall 4 j ijjlJlgJI illYla. jjj jixa 4jUiu Ia._jj p J 

-Ol • J)j -jjIlSurfiAll Jfc* ^yi AjjausjJI (jP* ^ jJXbJI 

A qKA. .Jl oyf~ jA JaUij ^ic> A^jj JJjUll ^ vJuS jA 

V^i^VI jc. 


69 



a" ^j_C- 4 ^ ^4 a ■ --»j ^yajxji ^3 ^ 1. V J Jsjj 

jj—^ i “f£j ‘'-S-£ i -^ 0* c5 Ji j' «■ >*M tS^' aIjjUI ^ 

CS—® Ajtali alAjjj£j" 4-iiiC. jj^aC-l La-lic. (-S'jJ •* C5* jr>^' 

1-fcljj >La^L ^A^l oljljl /jja LkJajj ^gJqg^A c ^q_Lm^q A11 -v 

. ^jJISla-uJI jliil i> jc jj j 

»Jji —£ IgjlSj ill AjUui ^^aII -ialAill I \mi,^ ^1 J 

Ifl 1**\ a < 1 !*% l ^3 A-J^Ua ^^ii! L-H° «-Hil.Q.ii-> i 

Jl a <. <j s >>i &\ «i3^ IgJ V ^usjjVI £^jJsxll ^ja Jal^j ^\c Ajjl^3 AjJhS 

<^_i]^ 5^-1 j J _jl sLjlj A^^LLa Ja ^ 4^ •*«< .ixj <J 1 jj$-Lj t jL^ajVI 

“LiijVl l-i LiA Ub j iAjaI^I! I^jI jlL <■**^Li jl^ 4 rs l^ djljLa-u! ^Jl La 

(JJS-_il jSJ-cu. -ollll dilj AjJa aC- ^ I jj! alj^Ja tAjxjjJsdl -1 aLJL<JI till j i." il «^l ■ ..' I 

alj—iS 1 «\m j . Aj^ya-a. -lc.ljii k _ g ic- jl alll2^)ia3l ( ^3 A^lH^IaII J^Lajll j 

J—ic. t 4 —j j\% H a j—a. jll j Jj jjjil j -JaLLJ 4 j jl j J^y '^] (3^i 

Ijl-^-^.1 ^ o.1 j v" lie* j-<v> Aiix-o jl iUai-o Li^jjJj lIjJj l^-Lwaliui 

A_§£U3! a"i\j 4 ^Ajjjl l^iJaajj AjAiJLa _>-iC. jLa^j 4 .>. 4 i.i»a~- 

.”4iliJJI 


^—ijii! jJJI S _y> Jj'i’ Jij An halonium levvini t _ s -oij«Jl -u-^ 1 3 ^SwSaII jU-all (') 

aliVl— lia.L'1 —a _yj£ j 34 <!« peytol J fllu jUj-al) jJl^. A A “ ^\c. 

c Laic. w_Ljj£5 t %'Sjja' %-_j jc> a_jjliL*j jo' jl<^> a\c- 4ai:Ai' 

_J—II 1 * ^ A- . fr L aC . j‘jl U J j ’ > ^,|l ^3 J. m 4H ^ ll ) - J;jl'^-- 1 ^ ^jl ^ \\i'. ja 11 

.J] o^La £A AIa c-lS JA jjjia ^ V."ilUA mla^ ^ ojLall ol±i ^Lal&VI jljjlj 

(j'l—J -l—£ic.l k^-all ^1 _£a!I d-iA A-iiuS ^3 AjI jj^ 'u_J AAjj j .^0 . 

^L-ja—ill ^jia ja ^ual jfr V J^ij J] Uj Jjusj ^ J. ^jJ . J] ^ jiiil ^L-il jj 

. Li.'aj >1 U «A « i J jji^iSr 
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Ajjj-aJI Ajljikll LS ]c. Igjl JJjfc jaSlaxli (jj£j 3 U^J |A> ~ ^ 

comite jean Cocteau t> _ 

.l^a. iELa* jIj! Cjjia. ^ .(jJ .<_]] jlic. c . yuui jl jlaaj 

jjijiij i^'uxiVij ijui j 1 * <.* Q 1 ‘\ .Ti j '^-a Vl < ^ j ■ --J t jjVV 
ell—stla jjj^s j/n^iair .all (JljC. frljj ellij-aluil ^gjll Jl£luV' (J^aS'JJJ (J^- 0 

$jj _<_gi (jliH fJ ^iajj J (JfLllij JJSJJ ^ J^ai aja>.Lu jljftM 

!*..< at kvt J] J*J ^ J 4j jLa £_ulll 4 jjA jaiH j 4 dllu j jia. j jjI J J 

.A^jaJI je i—fl£j V (jjal-i jLij AjjA ^gifc ! $ > >»»; ^ (Ji.|j2jj 

.l!aLai I jjila " ^a ia^ \ l" ^Ijjjail pistil jgiia jiu jl j£-aJ jai]*JI Ajc-J 

JS 4^jjll SjJlL a jjIaJ jVI ^ 4 _L^a]| ^LlajVI cllJjaj" 

A _SjlLlI jLJiVI j AjjUJI $.LujVI cliJuj ^gi jjA] a ja^aJl ^ 

> 1 <■> \ l 1 ^ <a <_)j ;2uj|j] <£ja. ^ diil£ (Jl£jll 4-jIj*JI sJjaJu 

S X ' J 1 * » a; lailalj lils jl£j 


ja 211*. '-. 4_La£ (jl ij i I H i V p\. C. j-S . jjaJ . J] jlU Ajj_uSoll jj]/l ‘ a l 4jjL^a-allj ( ) ) 

=4 Jjlx. I _ tj< J* 4jLao *l_ul jlaSjA Aj jail ^LajS laaL jaL^il l^ajjla jliaJI 
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4——3 ^1—Lc ^3 4^1li_ajl S\\y j-al]'j vJliLmil jl ill!aa.V j 
alA 7‘J' 1 '"' ^ ^lag. ^_Li. jj ^C-UI jl£j 1 ^ ■>. L..., V.r_ D^XJjjLQ 

<—ils —j ol—^3 (jLLa (JS jji £• jjJa jj Uljl ^gjjSJj S.ia. 

.' ^ V l l-it~- ^Jajui jjj a^lj 4 aU’i/i Uug ^^«w"m i.*'l •v j^ll 

:Lul <Ux2l j qa ^jAaull 


4jl 1 <nl ‘ 1'"' I A I jl j Sj.la-a 4-vj‘Vi ^J| ojjJjJalb I j& jxi 
jj —juj ajK<i jMc. jl ASia JxlJ 4iiUaj jl ^oll 

^JUJI jC- 4.._iiuili5Lall 4i_j*-allj jiulu LajS AaJUxll j K 1 1 j]l jl ^^Jc- 

■ S jLt>o]l ^"l_jjl (_pa*Jj itillj Jjlj A^lia jjSj jl i— s^jIxaII 1 ^jl (_jiuu jl jl 

£ 4 e * t t 

ja—xj jl IjjoiI _yA La jSlj < lj ,’lC- 1 *j■* i_i_jtl jl jjj £t^all ^3 J'-«" L<uj 

—Sjjjill ^J1—*JL 4—iL^lc (_jl l^J ClauJj 4jjl j jjSj Lajj i_SjLla 11 jp-1 jsl 

<' r >. < ^i J li 


«. -t l ni —SSI ^ If- ^aLaSkl t_lual jl jj»Sj <1 SjuuJI a j* ^_lc. LuOjuiIj j 
l^al ljlp.1 lj& jJjj . l^ia ^aja-s.11 jjjj 4jul jli till jfiJI jjj jjxoSll 4jjjla 


4 -alLx 4 j j j 0 Sa jli jiLJaax-a (jljjC dljlSj llj tljjlj 1 jl ^Jljl tl jjj^j 

j.1 "> j Lii j Ijl jual <-“i» ■■.... '^Jj 

t JiaJI -i j-a »ji-ax jl *}/ 4j.aml La jli idjjtoll 4 juLq 4i_^C. 

£ < ( ( e 

jj—S j jl ^yjj!jl 1-jjC.I nSjl jiaJI aj* >■_uau ^jLiS.nl liAj 

.AJiC- A-ojLuo (^1 uJjuuS! ^jl lIuJj lij AL^a 


laliij ^jc. a L 1 5L1 1 ^ jljl £uL*»Vl j . Uu! j = 

.-lLL- ■*‘^4W‘rt«o ^Sj Ua ail: jj La JjLjj ^lil j 

4—fiLo J—la 1- alaia olAj Emwid .^J..^,) . J] jUc. ojl±> (> ) 

. wjlj vlilo jjJa ^a]1 j ^ j <*Ij\jLu)! ^La^Lua 



oj —u o—« v 1 j— & l Ia jlilc.U (jl liUa.i ^aLluilj 

(j>» ojlui ^uL ." jl > .a _o £ ■ >" “0 jJa U'V'i ■ * <^!j ^^iji jj liili Jll« .Aj* 3I j 
I 4 Ajjj o 3A jU ijiiial Aj_)C AuiLai £3.1; j J...C £jUtt]l jjajl ^Ujl 
4—:f¥^l O' 3 'jlj*® L>® J kluij Ijjj iAailj Aay>«». IgjjS jC. J jSj 

(£_ilj]l ,j—C. e3__«J l$J iilji ^ijji j3 AijiJI ^Jc kj^ji 
U-lAaJj V eUu’Kl si* Jlo J >_i jC. 1 ikllVLaJI oJA jlSjl £a]ajjJj 

.£31 jll ,Jlc 

l —<aLaj AC. U ajk. ui j aJj lUa lf_uUC.I ^all Aij| jll A j'AI I jl jSlj 

'■ ' - * -*—ui Lo-ljc. cUuual! jjautll aljaJI (jl VAijIj Igjl : Jjal jl J i c<< jj| 
iS — 3 ‘— 1 —UjOaJ ^ j*j (4jtiij AluUk y ilAjJaJik\ 'Jku* j/J a ja JjV 

t 

jl ia —as I— iA C . i.> . Vi?i — J o0—?kj ^ jaa. IfiSJj i jj j.^H jc. l^aLi 

jl J ^ ■■ ii ~% i cjU AjLui t <-3 (j ^ fctt l If I. ujasl Ulj . Iflac. j^ Aax_LLo ^ ^c....^j | 

'— 0 I—*lj <g- u-Utt"u.i vlul£ yii iLjauuail jjjaLo jljtti. j* ^jl*jJ AajSj 
^ ^AjjIj O JA Jlc i—IjjLttOJ jjjl^jll I jjlj ^if-jl jllj JJ' i 

jA La iwij*J ji LI] uLS 

f t 

. liil^ <jl£ ^Jjl J ^ Aj y a iuiJ Lo LqLcj £jd&j ^jl UI 12 J lLiA^j 


J £ ™ J J ^ * 4 J ^ ° ^Juiij wjl£ JJ-La jl£ 

Jfi-I J I4jj*-a—ill ojJiill ‘ULLlIa ^3 ^a 11 t.. v\ > M ^3 4jL-o] 

ij—4 UUwi v!jIc.Ljj joli.il J3 4 jj*u3j oJjUu ji ,y ^ ^ ,> 

4—ila. 4—^ali 4*tt Oj jSjj i4jSjS 4JjiJI ^iau ^ylc. k_ia. jj i4ttij a jjiu-o jisjl jSj jilja 

■ 4. J .I..I. 1 J ajiLa 4ttjjc- I j y*a Iftl jj ^alajjl 

• a jjj£ ill! ja (j»JI jliS jtt ( kttaJI k-llttii jljtwaVI jC. I j^ii ji U.a, j] 
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(j—«j')j t(3 £ jail ojjia 1^?. S JJp£ iljl^alj ^llLjj 0 )~l ^;, ih 

YjJ allAj jUl £-« i^Sljll j-a >■ . 1Jwa j l$jll ^ IfS (jAil jl tiilj £a 

(J jJlij LaLo iillll j JailLl l^jkj ^Jc. -WLl jJjtall LgJj AouuJL 1*113 

. Ia jkLla 


^_$]| ^ £7 3 3^ ^' 1 j^J^ll al_i^ v_;l_il jA laJ^^La 3 jisll 0 . 1 A 

i ' Sc. i Y \ 1 ^alc- AjiL <iUj 0 _>wO ‘Uaii ^JJP £ JJ^* 1 '-r 1 ^^' H* 


4 _LjJa iJLil ajj^j Ajlij _Jj 3 AjA jl j Cjl__>±i. tiA ■., ~WaJj to ojaSJ Ajlij 

1 j > i S^jlaj 1 a ilc. Ljjill 111 j ta^oC j<o kljLijj^jAxJl ^2 Jl jj 3^3 

€ t f 

4 , j$J j 4 4 _— 3 l 5 Ij 4 Q ■Q'N- I ** \ t n <l\ jl V *■ 


. j>U £ Llisl 


^ . 


j__j£l Jl j_j V" J j-Ajj ojjaLa YL AjLSj A, -lys i tlii^a >-■ '»a ,. J 

1 oljlllj .... I iil_Jl ^^ic. _>aJUjil_$ t1 » . a*~i IJJ jpSI Jl J? ...Ixj^aljj 

llja*A Clij-bj jji-all j gJUajj '•iJjpi J' Jj' ^ ilac-^ JaVL> 

^ ? l jj lo ^ JS jlj (5j3 (jJab ^1^' ur^j'jj ‘lW^' j> 

.Cjj - -~»ll ,>» JaLS ^»l jjl 


^L-al Lg-jl-j aJUJI (j ^ijA . > 1 1 ") ^jJI ^ajJl g > * >i < U ^jjil II* j* L^l 

aJaIaJI a^oIII j£lj tjjiljAll 11 a ^ij ,J Jl jj V jal j 

‘ I cJ T ^l 3? I ^ "“I J IjIajI jji-a jJ j Alii j d:l ^»AAjl JJ /j^Lill jA jl 

_9 jAjj (^jJI J>aVl oIa JLo jl (-!£ j;i^ljJ I jn^ia l-^a. jjlljjj 

, Aj*SI J j _jaI ^jA A UVuaA La _)A Ua 


(jAj—j jjail jA ajbiuujVl fjk ~-a£ - J) -&J 

•* ** * * 

. djLs^la j^g -3 *■ \\ t ^jA 4 x» £az^ ,a A-cj 
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~‘ J ’ts ^ 0 l ~' 1 ' <11 JjSJ ol_^<al A-«j t ( ->gT < v .. d I tjsAljl (jl ^jW'.„l 

l ir.I.>> ' ^l jJjla cjjajJ (JjjL-a l-il»A. ‘l 

‘j'—* iS*^ t5-^- J_£ AjjLa.jlj J^a liai jji ^aidl 

pg 1 * o-iA j^iji Ajj i JjJjlkcll *V> Ac jlj^j cJjU. 

JJ —^ J* “*> ° LlajLAj IllcLwa ^-j-ijl i^i.'j-s) j j^laJI (jjij ^jU ( j C , 
J__jj tjjjl « -t » <-in l Aia £jaj ^ jjiail JiJj Jj lip. jsal cIJiJ.Laj 
‘tffi® lip Ajjj 3 J JjJjlkJI CjI^J l*ji Jjjj 4jsta-a J£ Oic. 

JjJjlkJI Ja jjAJI j^J| |iA JiaJ Jipj t_i£ :Jl^g Jc. Jlj 

•“ur 5 O&J* JJC-J Ac >-J 


J (i>^V jjjLj AjLc Jc U£lc c±6. ji j VlkUii I _jil£ J* 

( s 

<j—* *j' ^rLiIi*JVI jjjia Jc-j ^*j LojS Upjj.£ CJu 7 &\ tV VjU.jj U. 
cW (*}J J* Ijijj jj' ^I^Vlj iy^\ JjJjLLJ ci> jp> 
v jl (j^u J t*llj ijsc. lJ.L^u V jjl SjAaJI ^ ^ 

Jj—uajJ Jc llojl jjli Jj 1 La t"Tl jl£al I jL jj Jc. jjli 

< -^ a —^ ~ AJC.^1 ^il>-ai'' o-llc lS ^> Jjl - Apailalii-JI ^1 

uuaj • Ay^ jl*J J jjJ JU £jJoj 2xJj dlULuu» j^r 

- 3 ^—^ ^^ (*AiJ ‘J^^J IpilSj -l*_dl liA ^ja " I j■ d 

LS^] Jp-ajj] sJjjjjl 3_*$]! ai* j|j 

C5-Aji-ipJI *Lsj$£U Apjjj r^Jal J La£ aOwJI OliLaJI 

LS— 3 -V-^JI JjSj Lajj tSjJj ^JAJ tAjjlc (Jja Cj{x«£j j3>r 

Ajj>-aJI oljijj jla iilliS iUaii^ ^3 alj^aJI Cjlj<j' 
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I - 4 'C.I jVI iljL*.jp&ll aAA uIj (Aj^IuiV >■" )!•>_^a .lljj ^Ij5La| 

J SiVl a*lj_ 3 — it (jic- aj^lc-j tQJa— 3J jjJ 4j>2u11 

jjjL jt l3Aj l$J Jjiaii ji jjJ j\£ii £x jlj=k «•'jaJ j j»J^ 

Cjjj-a J j\ SiVI ^— ic. ^ 

a luulal^uol l ^ual l *Jbji ^ ^LLlaJI j «♦ ♦ 

t 

j > v» i* l f>^je. ciLu^kJlj 4&LiA CjJ^Jjl 

^__aXo j jy ^ 1 ^ — s AjjUJI oL iaII <j& SjjL-a 

jlj-JLal ^_1c. Jj-oJ JJJJ a Jjaj ji ( *,'Wu “ j j ‘SrJ^W 

~gj'l j *i V ^jjiljll jjSI jlj 44i&jui a jifcUa j« IgJ Uj oLjaII Jl-i*l 

. j^iaJlj j-a Uj 3 k ^jl jfr J>aVl aAA Jj-o IjjSjJ al jaJl 

j^o j| i_a^*_! jlS 14 l -n. 11 4 jjjji<a ^ il'-J 2 "iS V > ni l jl h~vl l (■ joJ 

jl_£ 4jl Au 4C.U»ii jj*-*«J ^ j jb^'U 411-s- i>» UJ^*d 

viV- lj (^jl^j V AjlJ l^C-Loxu jtk.1 ^1 £l\jjua2\ jlj Ulii-a 

4 ' 1 . ^| 1 j,* |»C.jll (jlc-J 4l$J (JjUll jfilj AjUuaill jAljiall ^xlaC-i < —< >a. ' l ^ t 4jl 

'i... B j jSal j*jj IJAJJSJ ^1 jjJjuiijll frliiaVl jji AjxSljl aJ4*x3j 


.AjISc- 

4°y°-v jL Alia jjxjoLa aJJC jJJJJ^j V 1 ** 1 " i} 4-Sja-J 

jjj jij 4_Sjjj ^-ili 4 Ij-Zma jl 4^-a .ja JJC. CjAj jlj iA*al j 

A_<u j^lj 4^ 4j*ilJ jl^j] j-0 ^11*11 (J4t Aij^^la jt ^Ajl£ii 

.-'I oAA jl i^L_aill 4 )>l .^ioll (j^)l$Jl all’^/LJ Ajkuillj lia. 4-o^-a Aawi3 


'••r. .. ^ Ajjji (jc UtiS ■—all jlc. kiljjJ j j 5 a (' ) 

- V * J <1 ^ ’i. « ^i ■ ^ - .j M j Cjljla" 4jU^ ® jSi® »4A alul jji 4Ja&j 

/^4t _jll Ijjia. '’jaij 4-u4a.i jlj ^44 »j2a.j ^jlSal jjjl 
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(j jfc a u —j "V j I—jljll jjj —j V cV jA jl jj j^i]l ^JUILj IgJ <iDlc. V 

i ^ -- 1 if . ljIxJ til j i (_5-iA ill ^LaJI jC. jl iIjl j*^al 

3—i=>J j' ^=>j' ^ . J . k~u . o j t jJ ji J-I^ajj ^IsU. jjLo ^.ijjJ 

■ ( ' , liil j llsAA 'JJlfc 

gr—Of* iJl J*->£ jla Ij&Aj 

y O^J 'bwal^J 4_La a jii. (3^ ^jku...j jl t<xuL-J ejiaj jJUJI jc 

J j-*uSa jj£I j£i j Aiil j a j+L aik j t^al^]l j* 

'—jli (x*-« (J! #J >° UaiJl ^jiiJ j^ij lAjjjiajy^ “UHI ojliuii LlillSj 

.^*il jj jA la u_SjC.I 

sL^i—j-a iai2 Uxlaj V t _ l! »■—> ^ U fixjl jj J. ^-.all IV* ^a t * . %. jl 

5—SjJ>* ,JL*JI jc. ajfk Uljk. ^ (jkj jl ILcajI ^-Jaluo 4jl <^JU]I 4liL> 

J k ^ ^ ^jJaj\ (-jjjoij i jA jlL j^j.u l l jjjj La “bos s Jju) j£]j ilaLaJ 

V) LaLaJ ^ j*d (^gJc. 4ijUaj ^Jjjj laslui Jia jlj 4j| 

.UjI j Jiaj ji j£xj ^bJI jc. 4j illlii) La ji 


ji tAijl j Isa. ^ J* ljUJI jC Aajl jll O h'fn <il l j AiuiaJI djlSjOall »jgj t-ii-rt j£ii J 
^Aw** ^>3 Ju uJj£]I I j* jj£j ji ^yioji Vac. jL v ujl y, jii LJlc alls* ji 

• ij-DJic. ^tiU jabj (.luiil ji Ajbi 4 « nhli Is jla. -U ji ^S jSjj U jl >lua> ■ t _jjA 
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^jlih 

SpfWI i£$uJ\ jll 4 j lijjiy ^jjl U 


^5^3^ L 'A a j (. jui lg.mmi.ai A in jUii Lluil ^ un ■"' ‘il t ^ O&J 

'- HJ u(JJ 0* LJ ^ul ^jm jaj ( _ r k- Aijliaj 

•Li^ 0 ( 31 a. ^1-^a I-1A jl Jjj o j*jI_lo <lw*> ( _ s ic LijlS j j- • > \ 

*^11 jJV! ^Ifcjl 

t j—’' ^ i ^y> J! ^jaij 4mc j ^jj 

JJ—*11 tj —1c. Ijclj g . un'i jm uillja, jjj'i s -islTiJ tAjL^aaJl i>lj'nr-_ Jc- 

t 

V ' '! oP OH J-aaajJl jjc. ^1 _>iii-Qjl Jjak^il ^^jsk AijiJI l! il> jW 

<a.Lm CixJ <M jxJa <_ijm I J±\ jSj Jk <£1^ AijSUj jISjVI 

’C5*jH 1-^* cAJ^-ll -^-?- J^J jl 

(jLij Sjj=JI oi* jmt £jJ-JI jjall ^lixa <ji jSilL J J ^ J 

I—4 £- UUj ILi- IjJ ^jjall jJUl’j ^ jjj j^Uoll ^1 j]| dljjV! 
jl—$-?-ll (ji S.l)Lm—11 ^>*-*11 <—ulSj 4 ^-aI! 4ijJaJ jc. ii]l jjij lijj*^0 jl£ 

>-sUll j-a i-il>a 


C^l-S *' V< " ^ P 5ixJa»i] sJ ijii_jl' cbb*J 4jjji£JI 4. ..1-.1 I . t.'-'s l (\ j 

wjL-a&V' ji »i& C :-k . >i ji j m. iA-wii l 4 n.^tl l vj'iiyr <1J^U 'ATI jlc. JbjA 

ts* UUala ilaj ^jll o jLilt Jj> Ic. y J*ao ... Aj^^ull j a,. „..,1 |J 4a'~A J l 

■6-“ J 
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A a‘l4 2 e-.. j...» ^ Jjuij S Asliail jl Ljaji killidj < — SjC- j 

. al .N l J M ■%■ j a ^UlL ( _ s *uaJI USIjj) jli liUilj ‘(cjill AC. J*~) 

ilial jlaj L'k^l kijiaj j <ilij] jS-cy jAili j-» iij' lijSA (jill A^axJI 

j_ a jj_ Sj J _a Aji ojLui j/> ‘—S^.Lj ^Lj jA j jjlj^iA jLo jaA 

jLi 4 ~'<\j tAjUil £Ajai AiV lillj I I Jj*-ajali AC. j*a (_>Aa3 J lV' .-ia l l 

Ji ^ Ao\ ?\ c. ^ 2 c- 1 Wv.., l j s^a Jac) jjJjA>-all <-£1-^' 

t jjA-a_ia j_A 1-a* IjaS liJ 4ji jAJj Ja^JaS' AC-Jaa 

^3 l *w l j I'^lo ^ Ua i As. ,'-v 11 4 " Ljlill ^ AjJj-axJI ji 

llia—ji Jj] j^aIa jjalfl.J ((AajIaSI (jo j-° ^ ^ * °' Lo 

JJ a jljj ^ Sc. I-I* >>»—SI M j* >_iia jb C 5 .»> '*>S S dSljj'yi j-*j 

li__A J_*iSi Jj j*j J Ctf^J j* <&=>-“ cl j?.V ^4? ^L- 0 . 7 ' 
(jl CjUaajLall o^A ^JajJ icl) j» ^ • • j<« Jj£l ^yil -lj^ J>Sal 

( 3 _aajj J j—^Lw '—kl ji (J4J—S (^ jUJI ^Uil ^ CjIc-^jaII L&lji 

jl J__j 3 2 _cil Ji .1 Sjjjilb (J jaJ AiJlLa djULc. J>?.J j* JaIj^aIa 

(ill jaV' (ji (jijj j'— 4 —*J' ^ *ts-i j >?-jS <-&^' j«4? 

('S"Ajjj* _ *S V CJTi^ — «J" (_5 - Sc I - sSjla Jj r_pUa (jail fiUIj (5-^1 

* t • - > 

- A ^1 1 ^_ lc- (jA 304 La lll*i dljAl (jl ^jVvnn J (Jj2 j^- 1 J^l i 

(Jiaa—J (jjJI cllLajl*-a3l jjL_iI (jAc. C^j-LAI IAa jj^J jl aLmC. IALo (J^J*aJ ji 

• u-lj^S' «^S) 

vjoa. ‘Jpujn ^ui Iji Jjj j] iCalc. Vji5 4JJJ*^UI AjVVJi-VI ijSa J {') 

jC. Jllj Aaj odj V ^Aaj ^WiiaV' ^Ia l- ^ v4“' 

ijjiA J 5 C. J 4 ->.^ r- jAu ; jSa £* Jalail Uij V AJVVaS»J ^l. i . > .ujl 

jUjjA JvS Ail *(ajjj 3 vdlj Jli“) .*A-ii |»-VW Ac-luij Iji-U-a jiB 

jjjS CiljUil jaaj ijit ^-.ai jjiB cUc fJaci > 1'Aa.lj At ^ 

.will j alaacVI ■ iaUaj cljjjiB (JW-* ^ 
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1_ll j.2jj Jj (jjJj 1 f!UJI *il_jii Liil JbaS Li! j-lu V .jai 

t t « 

jl i^ A j Liajl lift j k4_Lol£ 4 !j■ -O o'" ^ J£ (ilj^i Liil LkJaj! 

Jl (j£-aJ <_£.ill jA (jjxll j£_j-a jjc. jjjj ^ill -laS2 '$ *«o!l >- 

Ja 22 j__A ^3_j— 2aJI| 4jfaJJI *■ 6 ■ ^ J tiiij i _ j (4il Jjj <2 jIs^j al_p 

■* ^3 Ajljo^I ioj 4 > j! i iia> ^4jia 4 jj* ^* r ~ L^La. ,j<a k_aljjl 

~t f- l-UJ i «- Ql.--i jia Jl Jx I'lls^p j^ic. Jl_^ i*j Jaaiij t4^Mi\»a^o 4_o jza. 

4 a! s jOuj ‘ (4 jj> -n»U LpliJI) JUl j f. j^!l Jala Js nfij 4 jj».n»ll LjLiJI 
, L^J jjj] V j ^ILlaII 4 s .>>1 j jjc. 4 n 1 ^1 o ^JlxJ) Jl Lii Joi 


J (jjiw!l jjl t4jjJI i—si iio 4 -uIijJ-»!I aJA iilj-ii V Liil 

j—£^)< a J_* ^.!»«n_J {jl (j^°J i$-kLa!l j^a * j?* J j|ji 4uilj 4£_ja* 

I—J Jaj liil Liiia j! Ja. jjSJj iliS-ax Jj^nUjll >ill j jl jjjSj C.ua. 

(jl (ji-.-mj k Ljuoi—ail £• lii. (_5 jJ Jl jj V liil V) t ,yU ijjbjla-a JS J] 

i'\j jjilll j)_C- ^j-osJI" La l “l ‘l V ^Lc. a jtiLo jj (iliui_j U iL O^J^" 

tj-iill c-Lslc. (j^a J (_Ji! jjjVI (jl&^>j]l £jjti]l killj iLa t a.lt^ll Lift ^ junl j 

. cS i_j»-all kill jLy L (jjj*'« *11 


(j—£- L_sja <_S_j_*J l£j _al (JS (jj (jjaiill cLdxJ 4^uulL 4JS*LaJI j 

<Jl—£• (*■_a liuJ_aJI Ja. JJjl jj V Jil t4j.^s .Ml 4j_jja. ,_ja Lie 

4_jljlnit a ^j*jd2j (jl 4j k..2j^ a_)xs.lj 4jj_ji)l a L jjill ^Jlc- jl 4jli^jaJI 4 jJ^11 

j! 1 J ^ ' ^ T A J*^! 3 J ^ j' Jr^i o' O* l- a tr*- W ^ O^ O^ J 

(jl _< 1 'uj *j..a‘< II «.I ole jpo Li! jiLa ej jxiiill jjC ^axll 

(jc. 4ijxj La ^(Ja LiA La ti Ins 4 j■ ^ -■!' ^j'j;s (jl (jiilil! jyii! 4a.^i.ni 

< 
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.oljJ liljl jjiau IlLa (Jftl) 

.(JxalU oljp Lo ((Jiujl) 


dJjuj ^gi liJjLiuJ Aj AjlIII ajliall i"' j. >■-> 

(j— c (_s-(j^- .JJ ^jlc. l - u ^ 1 .JG. J C ^)^_uiaJI l^jlc. jAjj V ^gJA. ‘U1 _jlaj 


_) —(jc. LaAA^.1 (jlajikjj Silx/s .*\g mi^I '"'' (j-a 12 a i__a]tiij 

• £ '-^a—jl J AjjSjjj—& (JiJ sjjUa (j<a 4j-aJa JIUI i—illjjj iJLa.1 j ^.^gju ^ 

J—^.1 l^j-a—ajj (jJJ—11 LS-^-l cl)' J t ^3 (jljJall ^ y a-Q 

^t \a ^3 liA £l£U ^ .SjjILII 

a uiLi ^—-1^- (_£J—iVI dlljx a^C. ^jjj^jj..r-)ll i “ < ■ iljJjS 

- 1 j 1 -1 t^Aj.}L*JI 4jjLa^)ll 4_ujLoll! Jrf, 1~11 (_J^a^)C. (j£ Sj\ I C_l^jalLaJI 
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4 _ 5 —II lLsj— il\ A —Lib -Ixjj J ijii (jjli 4 j jJtajyi 4j<i]l ojliuii 

V 4-iLa_nil AjLoC- sJA ^ ji>ijll Juiki 1.1) ^.iil a .uljjj l ( _gic. (jjliil 

•*f^' jj' U^J ‘ Jf- 

I-igjii —ail jAj—a. liijJ—J La jlc-^oi dijl jlA^JI IdA 4a.>i jj La jl 

e t 

£— Jaa I Aar- i^ilaj *)/ t _^a*a]l ,_)ji ^ic. A ■ >» 'I j lA < y\ .,r_ JJj o^jOa 

I 

J pifc ^£JbJ ^ jjuilll h-vl" ^£1 jl * ^-lloe. 

Lo <>. V)j ^ij ^isul^ .4»J! -*\&\ y\ \ AajI 

4«Lirt LiA lAj ... ^jjjljJI 4JasJ ^3 4_d! JLIaLlljI 4_gJVi j 43jluuaA 

4—=^jJ JJ <—V 4li=JI oifc L..n*m tlulj t jjjjlIII ^jC ^ yahi 1 1 

cS JJ ts^ 4>^ 


j——o ^aC-j—II ^—1c. 4 jLijaail 4 jj^jJI J 4j*»l jil ' V~il j-v Jaa^Lail j 

4iLa -lie- <£^ja !_j^- “ij ^ 4. * I jli t ^xllli 4 «■.j . I I % > > \.'.- 1 ^ > 1 j 1 «*' nl •. 

a._)^il lift Jj j$ai\ jl ^ji-Tu J /n-%j tlj_$3 t_s^-) ^1 ic. ^jlj ^ujj 

J—^ U£ J5-^ (j 2 - jLfc JJ JXa j£i j i Jjj^aLiL Oj-^uJI />* 

j J* 1 —aj c£lJ-l i 4 > ni j & c j-ui I ^)-a 4-C*^jls 4jjLa^j 4 _ojLoi ^^al j ^ 

4J—*J _a (_)j ajj AjulLidll 4-<i.laia (_]S jl j uS 

^Cff^ -4 (J! <J*-a5 V j a A_ajlij i^jLajil yil Jl ,jl jlVI 

.^| jj^l ^| J& 


v3 J ^^ £-* JjLaJ J *ill SjAUal) ^ jj J ljlj t JjUti >>lilf. Jj^ii U_iL 

j£Jj 41 -jUS ^ Ijjc. jt iw jll >—u nij ojaUalt oi* (^al Jljui > jt ■ “<- ■! jij 

• i»4*3>a ,_Hiil1 c-LJc. ^jj^yjS 
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JJ-bull jc. (_jAa.ll T —X 

XjjjjJJ-all jjj <£. ^uU l lia'^'i (j'l i_iu£ 

Ron Rensink: airplane: Department of Psychology, University of : _all 

British Columbia. 

’ ’' ( S oil jjjlial! till jj*)/! (jc. Ijjjji. jjl ir'tn. lit jjl (jjxlj edljil 

1— i£ oj j , ^ 4-ols jl ‘Aiul j e jja. liaLal LS 

jAj—(jjSjJ—« IgJA—& ^^ic- £LM*aj (jiHI "Ajj dlVV JiuiVI" £t-all 

l^Jj-^alijj A-ijLi -Ja Jiaj -lg 4i.aH jps ojj!iS el_jsj j)l lj& C. i 

(jl iill.1—S i—a j—*jj ijjl u>> -I g -juaH jjl -A_all jjSlj ts_jAlia jjc. 

14-j-i—ill i-lg_uusJl jpa f. (jl Uu j.y.'uu.) (jl j}4aJ (ju*JI ASja>. 

1-*1 o J f4 (_j-A J^al-slSlj ^jadl ? JUJ1 (jc. lljjjti. jjl lAAs tUaLaj 


84 





all !)Lst3 Jaala lal jJj t Jl al-sVl j jlSa'yi C n-i. ja ^ba jA 

'1 1 _9J j_aJ ^Jc. juiba ^gSjjjail ^1UI ^jjl J _jil 1 jl j 

jl VJ 11—Ida j_A j Jj.nall aJA jl Jjj 41 Ylb"i AjlasJl 4 _sIja 1)U A_iuulb 

.Ajj*j J£j lajlj V oJja. Ajam.,ia ^la. j LalaJ ( a-i.iu!,ll Uiwa 

:i&LLa3l Lida 

j& jU jj AjjbsJI dll jjAjII l£jJa ^gda j_j£j ji j£aj Ja 

J—$£. ^^Ja. Jl j*all I JA Jia VIJ bljJa jj£. ^^Jac- jl ja ^C-jll ^ic- jjunll 

^ jfLaj Ja Jluii < _ s Ju1 t^JaaJ A-all Jjjil 4 AjbJ jc. Ajlill v_lj j 

<_g-a*a —j dil jj . Cu .iill 1 JA jl£ .Ad! j ^gjjb AjI jJ ^Jc duj Ajjaj jjlji jl 

{ •» 

A. J~tb j _a Jaj jj AjLub Jla-ui j Jl Ja. djJa. j ^j.il . ..-^1 A iV. jjJ l£l jjj 

I—ijiaj ^uajjc- ^ Add Jjbaj ^jaJ ( -,j i^aj j jUoi l jb j jiajj jjJA& 

t t < 

jaVI J <_^-*-J jl jjJ AjjiaJI djbj^jd a ll ja Jjjall — Jba£ — cl ja ( _ s -lc- 
(jdj—II pi . Jr . j——a jjjdSi jl j ja.1 Ajali ja JaJj ^bjlc. Jjlaj Aj 3 
jl IjaC jj 1 joliaa.VI AjjC. jjJ lilljjVI AajJ c^g-ui] Jjaj V jb j_jjajj 
<dl—3j j-lni £cjbj]l jli ojj la£ 0jaj-tall jajll ^Jc. djj_jal I jj 1 _ijbdll 

£ f f 

jl > j j ^jjbll tillj Jia a jd£ v—Jjbd djjja.1 j 4 1 j\ j Lai -jabll .ill j}| 

^5—1G. I—jjiaj j^LaVl (ji AjiaJI jjiibaaVI Adc. jjJ Jjbaj jl ^Jc- JJj 

C I 

jl j__SaJ iillj ja (si-jll ^gic. bjl JjJ cAijiall djbj jdall ja Jj jail ^l^jui 

l T J ^’ J 'jjjS UJJJ JS" Jdjjd) jdd J jjjJ J OV je. ^ jlSjj ,ja<aa. >C j (' ) 
a ja JS »jJ~a3 »jiii J)S3j IJ >• Juild jll ja jc d j ’Ala. j jl JlaSaj’ j "VjSlSjS 
>**i! wjm Judl j ^ulaail < d»aj aS\ ^_p jlSoS ^ j j iLaLaJ ^ i j j^xjj r 

jJj i%^ A 4 n»i‘n V jSISJ jIjuu-a 

v J & JJ liA J-aj ^ 1A J«\ •■-v j 4 > rf-ittH *ui ) p\c. ^ jI£j 3 i^cl j-a]! 0 dA 

juJi AjI^C Jj-O JjjUc: J-did \ *LuLa ojjj£ A_u*_wj 
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JJjou — C. J — ft j£5j ‘l-g-J 4-Jj- 1 Llkji] jjjs! (_gA 4 flJflla 0jlij Aii 

J-aSU liljA- a j—J L lJ _ii jjs j£tj| ^Aij IdlljjjtJI ojft ^ic. 4ift jj]| 

! jj —3 jl-j jiaje. Jjjjia jc. "4jq-sl" ajjj£ 4-C.JjnJ lilJc. 4_dajC.I 

.4juiAj jlS^JI 



Jjj/I 4_ijJI jj— j Jj^aliJt jl£ Ijj . ji. V 1 jL) jj! 4 till ilill ^ If- | J ^ >-. j l g -v J 

• (JjV 1 4 ji.jl! iilj.£j V liiiU dj ^ £ < (jo Ja! 4 a>j]l j 

Faces from: Ekman, P., & Friesen, W.V. (1976). Pictures of facilal : y^aA 

affect. Palo Altp, CA: Consulting Psychologists. 

4-iiLui ^^Jc. 4_daj j*-a I jjjua jl c~~aK Ijjiivj jj^J t —$ jjjj i 

—51 Ja—aa j jj—lj (iljli o j- u-a'a SjJal J jVI jjj& *La. I jj j tc_j j^LiJ! 
jl •A—1 jjSj ‘I- 1 ?* ®j j - ^3 ojjil (JjVI e-(_5-JJI jjjc. Ijj jSJj t(jr >lill 

|j^_s^j Ujjo- jjs jj_Su C 4 J j’y'JI t"' A j jjjtjj j-aj tcJjl& jjjIj 

Ijj (_g-jj] ?l§jjl J cJjI cJjJj <ilaJll CjIjjjIj J Jjal jl L a f\ j£j J iljjLaJ 
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IJ-al _olL .l 7 i-U.ii IgJjjjJ V «.lx*il jC. i"i' JxC. iilia ." Jh 

jC. Ash! A A *\ all > Minx'! jl til.l 3 . 7 i JSj Jjl^ijuj liljl » uJa j iAjl^}*JI Ai A.u 
(j — 3 ^—ilSxlj jj Sjm £-a j£lj tlkjjjui AjJajC. ^ill c^iall 

•*' JJ j' J*Vl Ajlgj 


U AjSL Jljil V ^gjll illljljLi]l jiajj J lift 4 Ij-s. ' I J 

JljjuJI AjC-jj Lff lc- Ax.lt jx Ujljjijt^! ai$J ^gLa-uij u_S3 j±i -Ml‘l< ^ ^.f. . : .'.' l 
j—4C. aj—a.^1 Ajlliia l _glt (_jjU jl j j jijtj iAJLuiI ^jill 


{A ahnx" j jr . ja jlrt I I jx Aaj J£ i. ' 7 - ->■ liu Aijjax 

^gJc. Aa.j J£ tilli Jxj ( tg jit ,_pajC i»ja.jll I Jj jjS jAj V iluaj 
til— Jc. Altxi jC. jjg-^^ll jx ^1 jxi. JLu Ijlj t.lj.la. Aa .j i Til > ^gjl a.ia. 

(jM Jl- ui Ijl j_£l j i jj£l V Ai-lLxax ^gjllL-i .Mil nxA' jl Jaa.j] ?ljj jV| 

AjliC jji tilljjb <jji j ^ill A^jJI ^tSij'VI ^gic jlSao i—s jut TAjLaai Aa. j 

.jjjLuoa.yi 


jjlTil ill jl_SxL) 7T - . s->\ jxll ^gJjjJall £c i.nall a jgaJ tlj^)3jj jl .lajj 

J—^ t(__>uUaa.yi Aiic. jjJ t *l l g -l ial l jC. u tjIn ^glt a atiA.a Jl j^ui Aja,_p 
^gic. AjUVIj ?aJ IS jla jSl jlj £-x)l hi »rt) \ JIM La t^gjui 1 ' ’ 1 '* > 7 

< « c e 

(_jl—J AjL? 4 uiVI iilia - _ *1 hi j'y Aa.laj ,;.1 1 i-” > La \ ji& jxajl Jl jjyJI li& 

ts—l' aj—ts—al' j' t^aSj i] iiill Aj*ailLi ^jx jjc. ji ^ jii AajjLi 
.(gj_)xll Jjc. a^gjill jjSJ UlAa l^-a.J Aalijj jllA Jjj ^lAliiil j (dla^a 


Sjbl A.J u" Aj\u u*ill v ^2 jj^AxijLa ^jjjl ^jlx. Jj | ^ | 

4^iS A\ _J-] ^ |a*^3 jaa J^-a^ Aa 1£ Jjl ^jJaj\ j »1; j jj j N i<|l 

* aY\W j Aji l£c ^jSj |c_nJa Jju») aL^oII ^Ij 

.4-y nili aiiij AjIIj *--tl i J j J dj-lSij 
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UljJ Uj( V Aiai»s eU-iV £caB -, j Y— i _K .*•. 


Whalen, P.J., Rauch, S.L., EtcofF, N. L„ Mclnerney, S.C., Lee, : j±-a _dl 

M.B., & Jenike, M.A. (1998). Masked presentations of emotional facial expressions 
modulate amygdalc activity Without explicit Knowledge. Journal of Neuroscience, 
18 (1), 411-418 (Figure 2). Faces Faces from: Ekman, P., & Friescn, W.V. (1976). 
Pictures of Facial affect. Palo Alto, CA: Consulting Psychologists press. Society for 
Neuroscience with the assistance of Stanford University’s Highwire press. 


—il' tjlc- i^ 4ili jj {jj*. * . a . h jSI J 

o^jj) ■ .1 Jal i jlj jj |a a. all j) sJjvjoJI .Ar. ^ 

‘■—8 —^ jaII (J oaub U —Jj 4 jj 4__ji jAjj ^aSI t5^J 

©jj—.latj oJA 

4 - ^.jll L ya JLi (ji LiLlTkl l L yXjat2t.y\ 4jj& JLm) Jit AajA. A.W 

t-i-S j tjZaj—JU Q\ (_5jii liUakl C.J.’Vyjj 4ja.j Ijj3 4jojj l biAaII 

• C-^ (Jj ) t t j (Jj JoH . 4ji l-i-v j)lJ 4^.j 5^<7)1-1 a 4jujjj I-Iuljuj 

1 Jal mi i l*ij 4 iay jl oJla^ ‘ V'' -v - ~y j dul j 

.c. i t iA a " 4aj 11 l£ jX» t jaII ,j£j ^ (jlj CjS J3k 
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>3*J a l^aljjj iilu (jLiJ l' laJLJ 

JJ*JJ tjl (j4a.Vl (_>iaaj ^ ‘ Cf- 

£—*^j ‘ j-ry*J V uW' 6^ j ‘ ' cs^l t> 

J^ilj—^ ^5-3 \J y* * l) > • I 'j V <■* lj~> \ jA^-J aIju 4 ij-v jI' ~j ^. w« 

C>i—} *J —4^ <Jj3 <aj (jjSj V -i2j ‘ JJJ* J l$a3 ilUa. ^pll tliliMiLLall 1 o.^'< 
J <jj^ j—JJJU l^j dj-la. wliLuiilLillj jjmj 1 j > iNw' ^-'U i'll <.,.l*i^\ l 

y—2 jjjxj Lj-la. Cj^LaJ ^ j] S-Jjlill iiaJj ^c-all jjl JJC. 14-V> nj 

.^aJI 4- ftia jiA JaLij ojLj Hiajl Aa.^31 

—<lj <ji lilia.1 ul. i . lA . j j t4ijju La JSu Ljjsj V £ia]I <jl IJA ^ 

.JaUdij LllL-^jj c^llj JajI 



Redrawing of data in: Beck. D.M., Rees, G., Frith. C.D.. & Lavin. N. : a -1 > 

(2001). Neural correlates of change detection and change blindness. Neuroscience, 4 (6). 

645-656. 
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gjjjA £-lAa, Y — "l (JS^i 

jj 1 Vila <L>1£ jjoisaVl (jjkaJI J liil ^kC.jll 

?ljLa IjjjjjA All jji . '-via l'l' Lo^j 3 jjls J 

:<_ilai-a 

A. .lv>]l ^ Ajj.r-iill Cllc-lAiJl CulS jjiall (jc. cs -o3lSI t_iLia£l Jj3 

k aJsauuII j_paaj Aajlj liA tiUj j t(jjj“il'ill (_£a1 ojJjSM 

L—g3jjLJ dilc.1 J_=»JI eAA 4_ullc.j tLutSlj A_ja.jai jit La LojIa el_p La (jl 

> (jjJjLaXkall j (jjjliall j»lfc 4 jLq (j-o jpSI Ala jjjAuiSjll (jj02k.lj5l 

. ljjj£ lillj (j* (Jjkl ejii9 

:gjjjft ^IdSb :Jbuwu JLL» life tfe 

SjL.,.. ^ i-^.1 |jl (jjjjajxj (jLSsVl (jUaiJI jAjj 

* j (_g^a.l dlltl Aa. Aa. jjj ilaLaj (j' .» jo'i.,. ^ La^ji .ItlILjj Lag5^9 IgJXjJaj j 
? i=^Sn j J jl AjiaA-a a *\i \■ „a II Ja jLa II L^_i3 jAjj aAA JiLo 

o A A ' fl <L*- j^ki ^j]l a jolA. II J L^lij t a alAA ^ I (j *’l ^J AjjLca<all 

aAA AaA V ^jaAj • AaxSl j IgjlSj IgJ ciJjjjj C)J- cJ_J^ ^ 1 . 1 %VI jl JajkaJI 

lAAa-i Lajjj i_Ja£ t-il-vo.^ JaSs Aj_j~kall Ajih-aII dll£l jA^I 
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CS- 3 LLAAjM' (jjf* iii]j ^^lc. JliLa i^ll j]I ^Jlc. ^ Clllc.jj^a ja 

lajJaiJI (jjj CliljLnllj 4j]llaJ! L_baiil! ^ f.lbll IjiA JLa^ (>aSj i! ‘lliil 

‘Ajjljla VJ <*jaiuu> ^A V <iia=J! ^ iajiaiJI a^A U^joia. 


(—sluii. (jij Cilal jajl j CliLirvLa I (jjJjLaXAll (jl il 

. ^ * vlill LojaLoui ajAlJa ^3i $.ljjl j-Ijj t “ i '-v. \ jjjaj 



.^jj^a .J LS lc. ^_a3jio jjjjjlill JLaS \ —V J< .* 

J — Ju - :a —h u j 4 ^ ! j J jJjJj 4 -a*-a^. ^liL*i jl > V £ 1 ^Lc. ) 

^ ' Au ^V^ ® L c i j'q'u ha jAlJ Lo -jl '' U-H*' ^ 

^^g-lc- J j^\H dJLi^jJI Aaj^Jsall ^Jt> oAA, (JjLa j! W ia y& Lajj lA^jj^aC- jl ^3 

^ ^jj _jA*-sai ^ A£ V ^ix. ^gi] i^- i3-LA..i < a JaiJ --» ^jjjlilll 

jl ill . \H » i oj jjjJdil jALka IgjljX j l^J ^15 ^glill ^ojiaSI 4-jIaC- J jl (jj£jl 

• J] A-irxlo jLill Aji^lAli eJLcX^I ia^L,.^ J ^Ic, 1^3 
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^ jl jA ilAc-ljlaJI oLa ^k ojljl jp£*JI i_ub=JI jl ^Jjc. j 
(J_j iAAjI j CjLo^Lla Igjl <Jj 3_^ jlj (_gJA« Aiul j CjLa^l*-a j^yajC- jt 

^jaiaj (Jxa. 1 jl ^ iV-t'iL J V (^-^j A^kLa t—S^C.1 La^ic.j 

^_J ^_jlII ellljJji-a_jil" ^Si IAj tAoj£Lu&4 ^cjjjA j’-'l-ii. is* Jajp-iAll <_£jj 

.^Ic- j<a J &i Oxj JJJJ Jl jj V jj£jUI (jic. I4JU.-J 

t I . ‘ 4 ( 

Lu3^>*^o ^.iC- ^gic- aJV o jLil jjSil ji.1 VLL® ^>aj-al Ac-ls jJtm j 

jc. Lijjfk 


^jic- jjLuU-o £$1 ^11 joA JLi.^11 cY jA (jl i—ijC-l 

*• * * 

* 4_xj_ya t "'-” jl Ac-llll jli tilij£ t Aw.) AjV I aaa jt i<nl j- 1 jj jLoull 

ojVI sj «I~^II jl-iaJI j-a I jJjSi -l*jl jLuull ^^ic. t _ s lliJI jljaJlj tA m^ ll 


^_3 Jl -.H j_A I_«£j A*_)^« jJas 0 ^l-sll jl-laJI jsljj ClLjjjjJj 

V Jl__a._j -■ ^ "« A*Jj<a (_5 jl (jl (Ja ^ i S j aAS IjlA £-aj t^(j_jjjjLdl 

La (j^aiuui ULb Ac-lS ^k Ajjlc- (_£ jj 'JL^.j (jjuij Aaiii~c |»La-a.l 

. jjAA (J^ t3^J 


t(JI loll liA ^ AjLl^VI A^j Jj-OJ (JSiifl (^ylc- -i=JJ (.(_Jji AaJ 

AjjLj jl (japlc. JJC (Jl-^j AiDLi ^jJsJ (jl jSLoJ i jL-<al Aag-Lc (J-U-ol AC-U (jl 
j .jc. ifl-■■» ^11 Ijj.tafi (_ya^o jtiaa Lojjj tAjjjC. Acli (JiJj jjjjlc <JLa».j 
:aLIs 3jjjlaJ^/l AiLUl 0 jl'nJ gjajj ((j^AA j.j. 1 ii3~> AjSlj t0^_^a 

. "t_j| j‘^1 1 jA w l j jjxuU _jJ V 
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4 


:: : 



Acla A (JSJj 


. Jp] ^ye> t 5 £ "l ale dj^yiijl l&^)Slll 

. Ajui Jp 1> A Ac.H]l Laj) J ^3 J jl *m\a ii 1A\ 


Wittreich, W.J. (1959). Visual perception and personality. Scientific : 

American, 200(4). 56-60 (58): photograph courtesy of William Vandivert. 

I «.!_lul ^^Aaj V I^A (jlj (JAiJI ^jAaj^&c. i _ys Ailj 

V j =_aajl liA lie. ^-.sA.-! (jli ill* ^^Ic. "a jvlc. (jfilj jJcuSJ 

(jl_S t ■A& >r~- ojlilc. tAifLicail ’1 i - A". Vi ( ^j j0 Jcklj JAui3J ^ui liile. J3LJ 

. jj^UaV I (jUiu Jjl.il] I jLije. i ^ali V lilpJ ^c-oll 
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UJJi t\^Lca $L>^J ijjln Jao ^jjUII ^ jLla lijc <_sjcl 

• «1 ji ^^-ollc- (jc- ' ^ Colic. 

l£“*' grH^ ‘cr^ 3 ' «. .>^ l> ^0 kJjjlii Jaa ^jj] JLua. 

Jl£*dj kjt^jll <j jJlc. — C>° (J^ljll ^llc. <jc. liiila UV’iA ^ Collx. 

<_jjjjll VUsjVl (oU" 3 "Ui" />« jJlc. ^j-ollc. j) tAjaLial 

■ ■—i— jIj^i c>° ^ oLuJi ^xjk^gaj ^i ^lijVi j 

; »jjLjIoj iL-ailo llo O ola,*jl ^nlliil 4-uoilb ^..'... I^VI JU.-. 

t(JlS—uiVlj JjWI C^j-iall cLlCa.jx ^-If-a.-nT) iCoLoj jjJaxj ^jc. 

* i £ 

(_J—Slj .^ 1 ‘’ 3*0 LilaJI jl *. | 1 oK ^AjoUj lijl jlj kjl) i-'l-. , 1 Cl. sa'i j 

— 4—1 *1 t>^l £* (j-a'jio L>° fAj (jJiljll <>3 *j 1 ^uiillj 

Jj id j*-al JaS3 (jj ax.iL i V ^j}i t^jl jL Aijj^a CiLa.^ ~iU. V. \ la 

-Coluia.1 Cjajt ^jj ^^L^jaII Ac-Luj Ojc. .^1 .jj tUljli LaJ Jjjj 

jl—fr?-J pj —uiJ Jl« 4-liia-o iljla.^ t 4iliaio ILjlai. t kol..." t \ Cjl j£ 

A*J Jc "A^IC," ^ >Lu ^1 yA J - Uj^^jVl" CjC^ill Wyo 
0j^? ^1 1 ^-jLoxl lc JJ-Jj JSjIllI (jl '*■ J ll^ijl ^ya k'll . .-'... 

.JjLoll ^oml l _jA ^ ml ..I^yi 

^HaJI £* jJ jioll ^_yiljjl (j-aJI 'a jji. jiisu ,n Y . . . JS ^jl (\ ) 
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CNUI j« AjJUlSI ^ Aajj tAjjjJ is j in ^JAJJLuU AaIS ^Lauj 

i s j a. J £ jl j£a31j jjAa«j t4 flKH jjl J (_£All jA J j^\ t a jaJI 


n.-^lx^i.aSI jjlall jju^JI lift 4 ja 3 l _ya~\>u Ale -*■" 4j jl 4i ^j ,J£j 

. (,, (3LijUI Jl£-iV» j* 1 JLi jiail) M 1 ki^> j>3^1 6 aa Jkij 


uU>A„ii j jjIj AjaI j-o (_5jl i—J jliil-iVI jijj Ia* jl iaa»^jj 

V ^iij__ll ji cil_1 a Jlio t'UaiJI" jjlll j»5j jl ^A^J <Ji_ys>. (jlajC. ~ 

^ <ju2k AjaI .(jJ ^Aj (j-aiJi Ale ^ala j*2kl ^jAju 

Jjj^ ‘■^ajc-j ‘ Jj^ UJJ^ ®J* ji (JjjV' jl' jAa. 

C-Lo_Uil (Jj_9ij jl I . £ 10 Lluliaj lAjjLall ^lijVI j-a ALaLj . (jul . t _ 5 -le 

I—lo3 j (jAaj*JI <iljji ^ .<jul .<^a. kill J jia. j£ij . j£-aJ La £- jjJ-> jljfrl 

jj_ill jl I_ lA la_a-ljj (!)U3 k. lum j j ((jjjl ^ J^°) " '^A. " jjL lljjjLo 

oA A J juu j 4 i _ ? li*JI jjll l$£ljAl £-a (JiklAj ^Sjll 0 jjTuuj ^jJl k_ ;r%.L^a^]l 

if 4 

(ju_2k ^_}A_1 j- .a IgjJajxJ kill jjiJI jl !1 Li1a 4jjali]l 

jl jjj_a.VI klll^fa. (Jxa l^JCLo 4 j*aIj Cjl^>J2k ^A ^^ik^aVI (ju. -k . ll k_la.L-3A 

k. n»a_J jl jfLaJ lAA jli > 5 .11 a^ .IjjI ^1 lj*Li 4 * )A*k"i ejaaJI jl k *ll'l£ 

.Ai^Liall kliVl^JI klClStlla 


jl AlJj Jljui tkjjjaJI ji yi\ jLij j^iibj V 4—ia.Li (j-A k~j julii I 

lS^ J M wJj&jjli jjLaJj>la 

j^pjj Jjjl ^jLuu £-*^J <3^^ JJ , ]n *\\\ j 

^jaALL& -Izvi ’. ^pj] 0 N ij»uli s ja aJ Aaj ^jjSKa ^-Ou-ii ^2 wi^c Ia : . ^ ^^^asJLaJI 

UC- s. itl^.'': ^jj\ji!j i^-it UaLoJ J JJ *L^. j j j t >l*]i 

'j'S i-] La 3 idLilj J;U-J -*a2 Ui >)j . ji j JaAS 

. ^S^^laW - il 4jj jUl Sjilu 
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t'jj j'n- j ~ VaV' a jjLj 1 al La_i L * ' A 11 till 13 j Aj >” n<-->~il I «a )j,i 

jjl jS^j /jfilj 4^ ^"(JjL La AjijLLa ^ (j)J ^JLijt^aSlj ^LaiA*VLj 

. l^cLui^j ^Lalc.j IaiLj jJ)J\ j^a£j 

I f * < 

L—^ 5 —i J&' La A^lIS ,> JjL ^jic. JjSi V <jJa.j ‘LtaJ 
IjcUii—a ^Lalc. (jLa i^A ji t_Lui^.lj .laji tilJijj tj-oia-all 

A^Sn ^ijUIIi ^ ji Ajjjkjyi ^ ^ ^ 

ilixal J eJ_^3wj-a jjC Jjl jJVI J v _ l-s l > ^<1 ,_$ jj'o Aj.ll qa i—i 

. l£LSa lg la (jjxj lLjluU V A^a-Jalj a^iib ^ ( -.gjlc- l g * > »j*J Ijsj ^ j^oll ,j£lj 

l^J jjauI ,jl jTVI j) : J jij IjLal ^jSlj" :aj jjl> >V' Ailll ajtL-il (JlilLuij 

?J1*JI ^ Lgjl jl ^ijjjall tilLiA o2jaj* jljft/l (J* J >?-j 

Sjj__ua ^ya jji>ial ^JLxJI i jO iitijjj^a IjLal (jjl ^3 (jl jT}H '-IxilS Ijl 

?Lia.L-a* U^jli Larw tiljAj ,_£ jll J J ^JlaJt 

J—iai yijli 4 jjliA LgJ L>“^ J jM : c y 4 . U t ^ Jjfi ij^ 

<jaLil( (ja tjjic-j Lii Lgji l,Vta.%T) 


Ua > -,.^'j >LlJ_jJ t^Ula. >H Am jl J 4-UaUaaa _>JA l$J.ll ^J$ .^' ^ »-'A ( ' ) 


jjaaii jjolla. <LJ jl CjLa_ji*-« '.V 1 ” 3 J^' 


. * ■ in.ti j:! ^ »v^‘■ _> a\4..H 

— A-cVl (^) 

1 ^ 
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j.. i r. Lla (JS jSlj tojilj v_l^.l <_£_jjljil <_)jiaJI tljVI-a> 

Jaljll (j «j _wclabVl a j—^ —*j ^Lu jajj Lij] 


.JbjSM tliVUitflj 


■ '''•» ■ -- ^gS-A jSLi ^1 jSlj 43 j*JI <J_ja*a JJk-aj k _ ff il1 <. 

JjL_a.i ^xa —ii tli— jIj tiiSliA lialj jl (_>aijLi jl£ Iajjj ‘u-ifall 

i_j 1_J *_jj_a dll_iA lial j jjJjLl jl£ j*YI jlS □ taialiJI jjc. ^L^lll 


jiiJI ~-sJ (JlLa I jii ^ j's-s ' I ■"g j^1 jLil j Vim it " l l > 1 ,1 j Vlml l (j ^ia .l ^gjl 


I \ l *1 ^ al -J , ^ ^luual l ^ ~'^s 1 1 aia j*a Ajl.in jJl.ljji I alll c^ iiSJ l 

(Jji. t^J^j-dll jlSxll J -lu ^1 4jjiil Liliki (JL^ 4jl iIjjjVI ^UaC-l 
£■ j_^.1 jl ^ i_ajS jSal tliliu -OasJll ei& ^ (^jjl jlalj jl ^jlj 

J_Sal V 4 jjjxala.jjlall ^jJI I-Jjai UujI tluiJJ tiilli Jjj jS-al lil 4£-J4-U 

^^;Jj'--"ll tljl^S ^aasl v. S.IQj La I ■ <->■*> i j jl _^lj tLaLaJ 


Jal I < jSijj Lijli (Ajj^aJI A^axLa ji-U ^'>La.Vl jl j■« fC-^>11 


.(%e) JJS1I 


s’ - '^.W ^jj| jl lill ^.li.iUj t_iuS" :2jjjiaJj/l 4illl ajlluii JLjjj 

^■■.a’l |jl LkjSjijl Y Lajuj t^ilakSfl oiA 


-i 


jLijJj ^ pui aImiImj ^ j 
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^jill Y —^ 


J L>' J^ Jif- ( 3 ■'^ C ' 


-2al.j.!iij i 4 J-Vq i\l 


^lac. }-»l t m i 
dA£^p>. 

A^aljjilo t-^OLi ^g JU^a C- -L»Liu e-IafJ l -fl-a 'J) ^ajj 

4_Ua ^LJ — V — ^gij. >-»» \l Ja Loul ' j 

' ^Ilq ^jc. ^jt■ ^c~- Ja\ Ju ) 

'■ ■ -~* r - JaLkiiu V 

; jjC. 

f 

SjjijS ja!)Li.l 
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4 1-s. ^j.a jLajJfij jj^j*JI j jill u i' j'ij i ii.fi*> 

f j _j] l |J al^a jjjij ‘ jJ*U .jjlSja ii ja. Cj2j f jill Aj^ala 

jl i^jjll ^Luijl'l 4_LuJ l g .al 4 J^-aj jjjl j jail lal»* < ja 4ofc-s. a JbLailj 
<Uj _aj _j& jail ^il*lj jj£j jjVl .Jal j* j-ia.) J-^La j) • EEG ^lxJI 

\’ j 4jSl_jui ' jlaf. jj C, c. ^all ijjiLjaC. ^j«a> j£lj 3-» \> Vi jia 

^jj]l ja 4la.jall o^A (Jilin.j Ala. jl a. IjjiiuiV I LeA jliiaJI nil^jajll ^JJaj » » ij 
J 4_jaa.ll jl j—a ft. J_J1 kJ —It ja.1 jl ^-lila. ja Ac- j-a> jj*JI <il _>ajj 
Ijlj t<XJJJulll jl*Ji A^ja. fji j» jll ja <ia.jaJI «AA ^AuU (jlljl ■ jl wa a«a 

jl_aa^l i-. i. It i 


, \W\ 


A j 0U2JL ^jlsulj ^jJalj flz*. 


1 lunu 


j ji] : JjLa (%‘l • ) 

fji jjlgj ja jUS.} iau Aa.1 ^gjiaajl I jl j£lj tAalL xa ja 1 1 jii 

jj*il ja. f jj Ajlgj ja (JjlSj (_)Ma AxJ Aai ^ ilift jl <*Jjaall j»JI A£ja. 

j—C. 1—jjjSlj Jljj At j—U. I JA Ui jiJU 4 ja. j j£jjl (jl (jjjla 
4 £j-v e jj3 >j» j jl ^liul ^^3 ASjl Aal jilaJj .1 j La ( jjl tf^LaV 1 

i_Sj_*J jl ^jlaHuU jla.llll jl Au i^ailal j£jjl jl juli cAjujjall j4*-il 

jj aLul ^ ^uall JaLijj jjatil cl)l£ja. 4j-aj jj jla j£. j Ja.l jiiS ^iil 

^ll__xil tjjjl^ (j-j 1 |»ila.Vl cLul 1 'J r - ^5-all La jlj 

JpLui_ jj (jiuull jl ^JJ^lLl 4_<utLa a^>jaJ! jSJj S ^ . flj . fta ll (^S-ijiill 

i __jl aja-y ^al j 41 ■ ^uLaJ »j « ■ ^• , ~' 1 f^X^Sj 1. C_ijl£ Ijl LaC- L ia .J>.la 


4 ALuij US La £t>jl Jxoj La \^l£ \ i>Lj A w a l . -^ . frUjl ^3 L>^J (^ ) 

Aj^j wjlc-Uu £J**i S^ol Ao*J ^ ^ v—dL 

IjA uuJ^nJj i^g]^ jila2 AjaIII C>° sjJJi ' . if* ^ 

Cijl j (jjjSjlub I jilS j>gjl ^jjjSjiij V j *• ^Sijll ij -0 ^ 

. 4 j.hvj ^US Aimu LgjSij UjjSjj j) jjl iIa V v_^is«l 
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4..i a'i j_ji jj ‘1 j ■ (_jlj Lj 3 j 4jtjjl -lia 4_jl 

/ j r- 1 ‘ i■*, t_s^c.l Vj eljgJI AjiljS jjiil ulixlaJ' 4jj& 

jl 4 j2I j 3 <jlj ~l->. liLuul j& <jlS <Ja i_Sjjo .Batumi jl Juj i jjoij ^cjl jjJi 

^ jluijl lfjl -1 u.Ualjv AojjljS 4jl 

:l^&ia3 £lij 1 jLaj 4j& jC CujjjjS ujijjjj 

jj£L- j=>-i J\ .Je- :Jjsl ji ^ 

s^=^J >Ji£ '- jL ^ 

ojA jll <_sjlaj jLkjJI <—SjJa 
Ar> i~il j jJaj 4jj~ai -A-^l i'll <Sls j JS j 
JaSa ^iVl ^ifc JL> ^ ^x-13 i*> 1*1 a j 
^LjJI ]*!» >Ja ) Jc. JLj 4jl 
. A jjTux.ll (jJ j?j/l Jia JZ 

” \ ^ \ t ^liSlI ciiad ~Uu° jx j^liiaVI 

j| 1*I1->1 Ajlill AjJjC. lixT/U jx 4 _u 3L*JI (_g jltx (jl Jazdjj 

IjiS lillj (Jlox . ijlxll t~* '1 r».jlll jx £ (JSJi ^lajlj £Sl jll jJJj l $ j . 1 
.(jj^JI lAjgJax (jjjj ^IjkVl IaI J (Jill ali’oi^aiuill jjJ iabL i *v^j La 
(_j j_£j AajZ Ailiiux J CjJj l 4 .jS.lj t^vil j) (iliiuaj £x likaa. Cuja. 1 " 

Jl (J jii 1 _ nil>«i Jc. i^Xc. 4(>rX=~Vl J aU-JoS jlAj a Jja. JTlii. (jx CjjI£jJ (j! (^ ) 

J li* jlS J* jjL jc jSjj U i?-l V Jj] ‘ ja 0 jl^sl Ijic-Lo a J JS J <iLill 

VjJlaJI jil jj\j jao^all J jl fjill 
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lixjjal lilli j 4 ^ ^Ualc- \ V 1 lA^aC. Lo_'j 4_iuij.1a 1I ^il lgj»..a <_iAji a',i.)S 

£ 

£_-a 4 j-s. -^i" 4 Li~vl JiljAj JaSS LuSJj 4 Jha *4 liS iJAaj La JSi Jj ^laJ I 

4^ ^ J-ixil J_)C- 4_aSlj 4Lola. 4jjS jA*J V J 4 4al jiL) JJ*Ull ^\a jAa 


: JL*J! uLuijIft 


is^i J4*. /pj 4 Jjjjlc. jU ,jAj j*A 


‘■L-sm ^ J. 


^aUJI JUS! jUj'iI -Ui £Ajj ^io ^1 ^yl] 4 4jjlc- jjC. 4ila (J -txJI Jjjfu 
jj_ail 4jlgj £_o I Jlj^ aj AiLubalt a-lA ‘* < (_g_^a YULoj JaiiSI laiAl 

4 _ sl j _ iil ■"' »-* 4 /\... j \ Y • • « i' -!/'." ^uiA 4 jl/'O Jic- ^«- ; LiS! 

^ 4 4 w.ia*'H 4jj-~ 'SI 4j» anS ^-ujUjVI 4 3 " JSLojj 44_ultd’ll! Ui j>~v ill 4 -ia Aa. 

^j .T.I i^ JUiJI J-al jJ JaUuSI o^^Ua 2_jaj ^^yic Jji-i »_31Ui£l 4jj!* 4 <v 

J N ‘l ■ ■■ II ilijC.'il jl£j 4 4 ■«■ ■ >»l J 4 jaLo 4 Sj 1 u j J jjA jLt J! Jc- ^ja 
_*ijV! ia*juta SI Cll ajl jj ^aj/l ^^jc. l$iaj ( _£_ < >aj JUijll oik Jlo 

4 IULia-^ 4 j^Li l 3r.l . -'ll ^ A \ V" _^4^l ^JA ^j-o-qUJI L —' L' C J 1 1 i 

lj .Uu Ij j^a £t_iAal J Jiu 4."l».aui 40 jUi! (_£ jLk j)Vn/> Uajia UliS 

^_J 4 jjg >U jjai tjS-oiS AAjj jjjc. (^alk-a Uljj-a _jA lAjia lij^*-a^ 
V 40 Ala. 4 '-4 .U 1 *\tt -v — jj^aaSI ^2 UaSLi \ jsV)j.>i<a Ullila 4 I. ijAi ^ j\ 

^ U 4! SoLu 4 ^j—su dia_jll jJj .... (3^1 Jl^i! J° J^ 1 c5^ J 1 ^g-iLc-l 


*T;1 ^ic. ,j ^9 jxjj trud 4jL-a] jaa o l^A (^ ) 

JJiJ AjUii J\ f-ic ^j3l ^ J^2«iu» 

iaLilSl *UUai^-Lo ,jjSj ^ cUj^ ^3 w uaxJ J JA1JJ JJ y^- ^i^-a 

. AjL-o-o ljJl£ 4j jj-jH * fl\\ h ^ 4Uij 

<vl^QiU l^_l« ^V1 ^jUi S^lc. v_ji_^]i slj J iafc 'i I'fj 
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a . a\ - j 'l l ^_a tljLaj tAJjla AajJU'Ja aJI^ elaJ v^-» dxaA j AibajiHj 

• J^' cd cs*^ ‘S£_*’ ^TlLa jj 


^]j t jj^u' i ‘"•' < jj^l ^£>)^a!I oJA Q a4 ill ^lalc (JaI*J 

( 1 f l .1.1 1 jj_il ^yn Iliac. IgjLac-l jjjj - ■ ‘^' Ojl£ lilLiil 4 jmiVii I 

,' !^\ _a. f 1 .^.-v l jjc- Aj jIlaaII A will A_uAjj <^Ljaa. Jaxji iJJAA 31jaaV' ^JAJ 

< J * I JTi A <K *—S_jA AOui jLluiVl J ‘O'^'"^' 

^ t - 1 <-_ jA^aj tjJjS ^LaJfclj _j.W 1 0 jaia 1 I AjIaC- o_ jl Aj <■ i a.Ij 

r'lljiA. jTw.i l ^jjSlJI _jilS JjL^j tA j\j*ati AjjLaaJ A -ji Ht a ^gic. JaUuj j 

^\ _a. jl ^gjAJ ^jla_yxi Ajjjia jUAA ^Vla. jl La^l^i (jj^ 5 ij' J Al*\V 

jjjAill : <aaLi. Aslu3 aK.*^ 1 jiaLaj t^^lac. jjaJ aJ AjJjL» 

.£-l.laJI j ^sAjill iIjVIaj ClVlsa. O# 

:3ljjll ftjlLii gj jil Aia-all <J1>JI liLlI j 


J 1_laLaj Jj_L Jljl (jA Aju Clil j ^ La Lojj tll-ia* ij* 

iiL_J J aIas. (.^ ji ^ (jJ^ AaaL jl <iljlj Jj^a'j ^Uajl Sl\ j 

,J\ ^ 11 o Jj —a (jSj ^1 (jVl ojSiS o' cA°i £4^' (,?' •••• 

cs4j^ Sr¥*- 
« 

L_LiLi ^aJj SjjjS A->iaa * • * gJja. t> j^ilall JJJ&1I '-altijj 

A jUj 1 * j' JJJ^' O'® O&i *<**»' C& ^ J o'jjll <-iLJS Q^Xi 


ijA kij?. iu jji» iujtfl ' AAT Aiyiill AjjJaoVt JjlLij (' ) 

jiiUll j ajjUll Aja-ij!I ajL^aijillj jil V 1 ' ^ j£ (>■ A^ala. 

a.iU 0“ kjjjb .cjj ■ jj'il jU*aSrij ‘Jjil; .Aja.j5jij Cjjljii- jjilj jtwV' jL^' 

^aVI JjV^ Ajl o-■ . a (JaC- I^A Jls Ajiis ijF'j 

jUa 
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JjSlJ 4jj^aj Juj^gJI oj& 4_Jlc. jlj JuvlgJI OJJ^. Ijjilc- <> 

4_ !&£. 1_gJ j«j _1 jjjliill iiiij jA ^ AjluuIL jiA^fl (j^lj S ^%A • 

. jVilVillj 4 -> i^l j 


: ^ A ^ \ jjUj (jjlwJjjjAi SjauiII 

( e t t ^ e 

Ja_ h3 ( £_&1 oj±j£ lijljljja^ — clulj jj£i 

u' i> 


immaJ 


, ,_a jlgil! jt ^ juJI JsjaI lL u£ Lalu tlViU <«*jj«j jaj (HU 

/ ^ AAV j ^ AA"\ ^aIc. ,^3 oJjJc- jjgxi JDIa (J/'qjK ^ juj 

S-Umll <—u£jj 

0jJalj (J£jaUj ^jj-iljj jx ^..AmiI jxilgJI CiVLa. JuZ, 

ill j*-a]l j£L ]j t Cjj)> ^ill j'li/ia xawiV ^ js. ^gJI ^jjla^al Lax i jjxx 

jl j£j —j 4x;m jl JLjcJI vlui j* jft e.ljpjj uilljS 4 jx*J j*l jl*. 
4ijuaSUj tlxib ^ ~'C- ji'> LoLoj o.IWx jjC. aj.^.1 A. i jjxJ Sjjjlwdl ,_3 I j& 

(j—& 1—xLcj jautllj J3t.il to-lC. CjI jiuo Ijfc ^JLojV Cjji-a (_jl jc. 

. i_i jjiill j±uisj 

J — oC. 1 — gjlc- £j_jSj l_Sjui jVI J^i^xll Ig.nj^i jS ^a.jVI ^jc-j 

. j% ; .ll IjA ^gic. I g*ll % Cjliu: jjC- La I jl w j ^aa-3 


(jin^3 <j£ Jjia fSjfl IJA jU jjjSjII jjjIS j£ jj 1.4>U4«k ^ \ J 

4jjlajuj]1 CjV^U (jl ^3 tilt! V ji jJjj (juL^-al! jjdJ diVLaj -juaTlikj Ltoa’ 

^ ^i| V LjjU UylMull AjJOkjxjJl wjLIiLmJI j4au 1 4j^jb«aill O a S 1 ^ 

• ^ J] 0 ja.VI U jj3j 

^Jl^k a£Lo,-j o^ii. (j& r j^Ma£j\j ^juay (jil&jll ^JLxiil (>A^ jlii 

^pS ij.^1 i-iK^ aijiiS .lalaftj op^La-a *^^11 -jl ^J1 (JoSk" * 1 *^ 

. 'i^Ac. khiJ j' j Wjkj vHjjsa 
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(JIjVU. IgJ ^gic. jjjaill 4 *i > <n CitJjiw Lai ^LuAl ^jljlj 

t f ^ 

cs— 9 ^3^3i ®J^I jV ‘ja-ill t^lc. I^a/iuti J 

./tfll jJI jJlc. ^ Ajsjjjill jJ.ia.Sn 


Igpjjlu. .<U* jjjSj jx 

Ijjl —j llliljJ Colic jl£ (^51 ^jlo. Jjloiiji. 

Ijlj Ajjlc. A*.l (jlc. J& J (_3 J v ' i * ^ rl J IJ fc“*i»rf-i«n jJ_jiui ><' A*-a 

ALU) lilt ^ liaL (_£jlc JJC- (piLalj ^Ua Loiu t jj^laC cj^Ij jjj Aa. 1_P ^gic. 

IjlaA jiaxa f-CuJl -fjj^'j (jl <jx jjjUl c ju^iH ^Ls] jx 

IjS jl j jJ-ulaJI ^Jc. jlauiVl <_DUa Aarj jjjlall J L l? ^ Clbuulj 1Q 

ASJjuIj jia.j f- 1*1 n jjJsJjAj J4»J jjj£ teLbuJI AiLa. 1 j Ml jx j j jl ■ili’',. 1 ' 

<— 1 3 A CttJ—jc. LpUj l.iujx c.Lajx ] l (jal aa.'iI tsJjlj jl ^juic. ^11 j*~» 

‘—t A-J Lax jjj_^lall ^ lj£ fr^yjui jl ^jiua A*Ja3 jjS A&lLuax jij j} 
j] SAjJ — ui (jlSj J*juU jAj jjjljljj jSJ3j Aja-vlll oAA ^ ^ »S-n.1 • ^L^ht ^—> 


IaL. 


k^Vl jl- llj (l^jlc jx C iLiLui A3_j AjjiLo jia.1 jJ (Jjojill jjj jx jlj 


i_g —3 (_$ .1 lilljij ^^Jc. (J xa i M j cVi xjtJ jpSV! ■ "• ■H jc. I'i-v ' 
j-lia. il Uxx l*\ t>ilj lil f_cAml A-Luillall aAA ^ l_sK Aj^.1 j l ijAlj 

t t 

• 4 1% J (. IjaII ^1 LijjjiJtJ ^ V 

/ ( 

t^_iljll djAaJ V ljj*i JJ^- C3J- 1 *- 3 (jl J Ia* ^ 

l£ljj] JLtll ^ Cjalik sjajoll aJU. jl :aJjL ^jl^ jj^aj dlj jc. jcj 
j) ‘a—j jLi_oJI (jjiij Jjalj tiiLiaj "J.--;"' dlj'lSj JiulL ol jil ljal£ lj 
al 3 l a 3 ^ 3 *■ ^ ^ L. x& AcLuliaxx AjI 33 f ql^- .j 3 '‘ 11 j^jSj 

. 1*51 J jjJu-oll 


C“X 
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<LuuVt ja 


Jj y> 3 aiji JH ASJC. Cjks (3-iiJl Atlu. *Laa CjI j 

j_a bsU. Icljtb ojsbll Jf- (JJjU' ^ \ys* A ^ iAjiiall *—aj <Jj3 

(ujL-jVI cJj-Jsfr A<u*J V^jJ 31 f 3 '-*'* 3 ' >*' cs 53 j3S3 4 ^ ^J* 31 

4«Lua d)j*-aij ^Jjj bilsll AU’ cS 2 0‘‘“’' : ^ 

Ulj—Jj y ^ * jib ^ A*JU. <aaJaJ aL kb jj=L& 0-^ cs 2 ^ “J^- 32 

.UJ_ii ^ jsj ■"'.■vl tjiuji j- » .».< n JjAiaJ V -1<;^ 1 JSj Ia ja-a. Jauij jbSjSx-a 

cajU) J 3ti jJj vcJ j* j 4as>ii ^ wdB ji r^i j jj j) 

.(jjiai jt I jjS ri& a>ls o jjl jl' Aa.1 jS/ ^ JJ ALa^ 0 JJ 2 ls 2 
^ gV<-i AjL-aslI ji Cil jb jll j ^LuiV' jc- CjUjjII A^jIIc- ^ iask^Li 

* l i\ _AJ t ** llfc JJ ^-lij^ AjuUjV^ (jSl j 4 IjA 

be. J jSsi 'W Ayj 2 Wo-4 tr“^ 

. - .Ci (ji iLjj .*»•<< L£ Aa*ii (*^jll ^s bij > -iVib J j >—i^c. tiUjlj 

iilb* (_>akj ^AaJ t ALluia jjajJI a Aboil ^ Ia IJj^ 33 bj £ J=»- S i 
^ ..i jj iAJJjC. <^baC. l$JJ J&3 bila b>laJ Aa-^alj 

j. .. > . -. j■ J Sj.all aAb 4-jiuji JaSaw vllS^ial CSj jbsji*a 

.(JjLlJI ^gS Cilia. LaELa oIaS j Aja*b aj*ilfa i "ig> 3 J 

A_Sj jVi ?>■ IHflM jC- I jbaj 4 JjSjij ji j^aJ ojAliall ji I^A 
- j£a‘l lil - > <mU<I jl CjjjS ^Ec. JbiJ ia.‘l V ji UUi A*iia dua^fli 

.(jiaaliJI j*Ji 1CA bjjAa. 4... u. ui 

.A__ub £c-uj__ 1I duljj t AjSiail jljaJ (jjLaJI a^ajj CjJC- 

f. U'. duua.1 jj .Aaxb J*jj ljlSa,jj I jLjjj Ujaj c-iai ^ij 4liSj=k 
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J] 1 — La-iic. Jl < ■ iLa j ,Ja aI^aI jl j jJ i &1 aJI Jl 

. >_Li£jj ^>a-JLi Ijlj ^Lajjyi 

Jill oiaLill jj I ^aj oj ^a ya A*-a^UI ^La^aUII 4 b.-s. j/» vLAj) 4 » ba 
4^J*i—II JfLlA 4 ' l» u . n Jill < ^A 4jujg^a A<aV*i~k o eLjjiV 4jl j^, Jjlc. 1 ^ ^ ~iA'. ,, l 
iJjJ—la£ Cl j—g-L ^—jjl !XiIa £-jji^JI v_lLJl Jc AiiLta jjj 4jiia3j 

‘ » I I t—lalijl t-jCa\\ j <_)d Jl c-UaCj ;_J Jl JSJj Cixlm 4_dlc. 4 j_jA jj 
4 —m '1 * 3 4^vA jj | | ^JLaj£l ^3 ti]_jLuj I.AA r I jl^ojjJI o-^ibll ojIjjuij I g Ar. 

t 

J—£ C jjsj! Lojj& I jiaa U.rilj J Iaj 4 ‘ij£ L <■.*&.>j cLiljx JSjill 

• jl£ Lalia AjtCaj J «- l Ju 

J—aIj Aj— iJajc. Cjlj— aj Ac- j 4 -> . « J UaA ^r"iT'u.tl jjio AjwuVI r^a jl 
‘A__S jJI J)—£ j —2 c- J-1A jj A >a l l a ojjj-<a2 I jjAC o-Ib-a JLoj Aaiau AiJ. 

iS ^—® J^aI I Jg^JI JoaIj jl Lb (Jjz- j£lj tAjLuia jf. jjLj A^bVIj 

£—iJL ^aJ 4^51 jll £»a jib ol j La jl J V jl >.-<<■*, <C.I 4 A| I 4 a .'a*. L a,*.<l 4~ \| 

i_5-1c- 4 _JjIaJ jJAJ LbL .£- AaJJ JjIaJU ULjaI IaLuC. 44ij*il J ILaI Jaj jl 

La 40J3 AI I l J AaLaa Jlj«a ja jjAaJI o^wJI" Jl Jajll Jja jc. l^£l^jjl 
A—a J V fC-V' 4 _j 3UJI J Lbl j 4 f UjVI oAA IgC-I^A Jlaj jl juj 

.4_jjl j b£lji jL jiall IjjC-Aj Lluj Aaj V j li£l jjl jUIaV 


: Jj^l Ji j4 J ! 


^ai jjj 4_jLi£ll j IULa du£ jjlc- jjc jib ^jj 4jl^j 4 _jJ" 

(Jj Jala Jajxjjjl -iij ^)gj]l JlLja 1g . Li , a JJ JLjI Aa. jjiu oislj 

4-Jjil 'jM AajS Jc- Ua LJ 4 _jIj£]I Jc. ja ^5 Jalj Clx3j 
A_asll jps UajlA ASjJa Ji La jlc ^illj LjLa 11 a Lolaj 4 Jj La Jc. 
J—* Jll jLaJjVI Jaij Aljjliaj jjK aII ^aa CjjAS — JuJI J] 
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jl J A^.\ l ... Ajx IjjjS f v*> ‘•s»\ Ajl I-Yj ... Ujl»J 

Jjl_ ju a£aj-ij tllaJS jj*J~i jl jjl*-i ^Aj_^Ia i -*-lie- 

j. ■*. 1 1 o_)AjS AjaS |»^la^aJI li* *"l i‘i<oj JajaJj Jj 3 ^*aa. 

JiLajj ... ^jxbJI jx AjAxll Jjia. l$J Li^jJJ Aua£ ^\ jx jjSI — Jj-iV' 


la IgJ AaXoC- aLxaC AjjjU. jx J$ ^Jc. j p jJajaJI el jl jx ^3 j»bol ^J) 
AjjA ^Jc. j Jttl *1 ■ >-»" j 3 ILH A_ju La £-waj j tlx.23 j-ixjjl jl jij^Lj jjj 

_Ia^aJI I > J j lAjjlxll (jiKu a ll AjuJil ajli (_ y .£ » J — Jxl£ j j^aXa 

jx jl».jj bJliA jx J f» a. l‘u j i(_jajSM S-s£j£ J “bjA v-5 ^ c - 

* t 

A_3j ja^l £ jj Aa.jJj iV_jia eJ jb AjIa ^Ija. ^ba. <_£ ~ ^aia.VI 

Lijjll 2 toil-.l lj 1 iU\ l AalLJI jl ■"ilaa 1 ji ... A-li^ t .o _^pj 1 $ T J ’ tl > > 

£jjxil jjlSli Ijfl jjxxll g^l ‘Ajj3 aIuiLxJ jbiajjjx A^fcVl j* 

Ax j_^ja j j.Y .^1 Jl £-k“ J£ bjjiij ^^Lij <_>aI jl aJjaj U jA 

Ui jLs Ulia jl£ fJ*xll ^..<>11 e-YC-ls (jic JlLojj mbjajj AaA jio Jajlaa. aJc. 

>, ajA J l J joaJI ^1 jiajl 1 —ii£ Ixiuj tlgxi<u«aJ £xiaj 
1 Ia I 1 *y p > 1 ^ eLa3 Lx-k-jjl j ^^la^aJl Alt (j jaa. * ^ 

a 1 j~. K ^ > 1. <*- 1 ^ Lgj! ^ja. A^-i-ialA-ojJl AaI j I-1^. . l~a l » ^i 

aal—AC-b al_^2 Jill ^ic. (ji^jll 0 . ^^ l jl l-*j i(_>jjalj 

.AijjJl (jbjl (J_jS Ia jjl l _yi c - > " 


J>-^1 ^Ji JC. AjI jj 4)k ijai [buia JJ Jb»c.i jjAa 

J (jj II JJ^ll li jl" .. AjLijaJI Ajjj3Ij aJJII iljljljJaJI Aijlc. jA 

f 

2 <**-j AjjjaJI AHa._^-£i ^ »-i A-oluJI jaj bjAj Ui ja i -Umj i2j_ja1I (J-jI j 

ts _ic- J&J ^Lal J] (jiaj'j ^3j b* aljj' 11 g L^ -i ^jJI Cj^aII 

^ iSjj A__laaJ Aj3 CuS i^-JI (fcjJajll ^ LaLoJ AihlL) AxuSU AauijS 

."(jia-jU 1 
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4j£lj i j±La jjla»a j 4jjll .la isij Ajj ... Ia si" *• J 1 "** 

^y> £ ja jc Ajjj V a] ... JaATi La£ Ilia il»j jl Ilia. tlaa ■ >> lllil ,y 'I 
—“* j—« ft _>=*■ j-« J-^W ^jfc 1 'll J _jJI j* J*ic Aiu! 

. Aj_a^jJI j/i jjic. 

. ^ AO . ^jl t,"'! aU'ayi 

1 _:_ 1 


I3ub l lJaan V Ua*«a ^aLJ j jjlall ^ ^a3l jl J.^al l Iaa ^ <"Tm 

i_ 5 —*aiiall |JUJLj o j*ilfs ALa iilLaj V UiV l^lajj 4^Jl*J! jc ojj*-<3 

(j — Ic. Hu__Ujib ^UJI jc. <Ljla l iu . , ,1 (jll (Ji^aj jl AaIc ^o]l jli (lllja j-a 
•£c—Jj .... jl—ijSflj jLif*JI LS* 3 ‘l-^lj 3 *’ c>° VaISIai (jill ^lajl i/tl ...I ...^Vl 

jl £t-J c_i jx J lllA ^gic a _jl)lc 4AiLla AlAalaxuuVI aAA jjSj jl jLaJj 

.Ajcl^ll liljSC (^J Vlijl Ja-oj jl jilt j^oVI j* ji&ll cilljA 

Jj V Ijjaj t jj£j Laiua lax-a 4 lo-»; i j3jjAsll ^JUJI j* c-ja A-oj jSJj 

0 1 ^ (jl (»l Vliajj—a Alla l$_’ v—S^>*_s JjA-a_jil a^Iilao Jauj IAja] jjjjj jl 

' rcall Aila j»A j Lwail 
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Ui jUi i ju 

? jdbM JjUtf j* JA 


cLJjVI t—^^Jc. ^j£]j ^jLall ^Ibdl ^jLa c 

l_y al—a, J£jij is ^» <Ja<aJj a ( _g ,'im'%j A nn ! A a£>Ic J jjl .laj AjjLJ 

6^—ulLxa ^__ol) j^Jilj ^Jja A^uiaJI A-11fcrf-lwll IpLJI t _^ n l l- ^ ^j*a Ic^^ 

J (j^lj aLaLaJ o^iilio Jajl jjllj Cj^L-all ^jjSj V ^3 cl ja.1 i o^A 

(jc tllV'j/ -Hull I_$\ Jl Aa.Ls_) C . U a ] j t ^autf k <UiJ La ojjiLudl AjUj..iti 

• lillj AjjI Lalla. ^jg lu t A. <j<o c ja, (J£j <_£jj 9 JL-aul Jalui ^ jSjjiij c AjtlLsa. 

jj— >»'l tillj <-l)jj-ajl LolS A S)<% <La.li^aj (j ■■' ■ --»■ j ^j-a 1 jLal jjjl 
Iaaui— il ^—j jSIj (jl jl i n<i (jc. jjjSJI ljjc.1 V Ja VoIjaII jjS jjjJI 


?J«3lail JaJI ujI 

A jQjj ^-LoCk <jjj ^IjlaSI ^jJalj 1 jjlxj 4 -<u (jl (jJal j)l Ua^ Jjl 

jjjLa UjSjjI ^ ^tjask Ac..ia. U& l& ^Jl*JI 

AjKILio li-ljj j c^JjLj cl jj 1 £jsA"ij a^jLo]| jj^ja i*lc.l_p L.■ -n ((jjAj£ 

^—Scj .*\ r-l Ijl *^ujl at^LaLal Aa^at j l&l^p vlifi. a^jLuJI ,^ic. 

4——fljS-kII til_C-I_jj jxui jjji a ji.la.1 j jl ^2 Lit* 4jialJb*JI ^1 j^JI 

. c.U jI jjcalU s"iAi U& J 
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lA _JaUa-oll £-1 jLIi iiLLSl! J JJ j' L£ 4AiaiJ! uSLASill 

j j* .o 1 1 t-A_ilc. Clijjil ^ iilc-lji U^r ^ (J- 1 ^ L)^J 

t^Laa-a -v J>a La (JS-Jb (JaiLkaia.Vl tjaill tA^a Ha -ail £-1 jbll t _ 5 lc- bbjjll (j'W U^ 

,iiLc UaLaJ J^aila Ls r%jiall ^altxll L>^ * <3i 



A ‘\^j j ■ ^ La£> c aljj-all T y 

Ja_aa 4 jLa * A _La . Cja.ii.ll 5 liiic (jLaJ Ui-a jl -bai ^1 ^LaJl oik 

(j_Cj) ^Sbjiiil Sjaia ^ ^IJa-aC. L!)Lk j) ‘ CbLUaJJ 

40 .ll JjtlLa ^JS C-^ai^ <AJJ 4 ^ L?^ 

JU. L.Vn ,_i ^ aju^xII L 3 UJ j] a] aJI £a-b y* {J\ l>^j 

Jj_^Jl 4 _na-aotil IjlLaJl oik JjlL ^?JJ ‘-^ JjLLa ^3 «■ ( _^aai <_£I -^J^J 


^J\) j J^aSjll JS 2 JS-iB yi jt-alW J^V' ^ £-aJ>jai 0) 

.Cy-illL liLaiajMJ l3**' l3 4 <->^' 

Jls . " < \ . .11* j'l loljsll liSj Llxll Sjjill"j "ClLaJJjll" j^lLu-saa jaj Islzji ALjL a.lilL (X) 

g. J i Ja SJjill j itliLuiuj aJjslI J lalsLaJJj J jjlaaulll J .CjluJJjll Jo j*j ij Ji^H Alill 

a - ' I ... jJJI j ^jjUuill J jjaiaJi l*ja> :Uj Ala Lkll aljail i^jLauj jjjjIIIj jjaulli 
.jtil ,.. jjjUUj dSISLallj alu^j-ojlLI LJui j ji.i Lia Aia S j jail 
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(jl__3 mV A-iAa Ajili duJacL Ijj (j£]j Ojiill s-l^Li (jl (j£^aj tj—Cj 

Aa>. j 1 A'l ;•*> A jlatlLuiVI ,^3 S.A*. a Sjj3 Au Iaj ' 3 ■ uaj A «a*JI LjjtiJ! ai& 

jj_a LmaJ La AjAi. (Jjkj (jl Lilj ^ ^AjAail <_S^)Ja] 1 a - -^>*^1 a La lljjai J>j£l) 

IjjjsAa ILa (jl _j tJjill ILl-iial Cl^Jj^al Aj.leJ! (jj I^c-all j^s e-jjaLSI Ia& 


A_1LH 1c. Ljj^iaj_ ui (ji (j.i**>') sa3 A_uijLa*a Aajj tdllj-ij/l «■! jl jpA 

^Jji-wa A hii'lllj (JLaJi ILAj tlj.o.m^. (j_o $. L^_jLS_j sjj, jLlo a jlaJjai 


.'a jLlui (JiLa jjjfa £,(_g-« _jl AS jjIi (jLa 



I m jalc. ^jjjLbaJiSi Aiilik (^yic. Cjljj 


AG ^ e.} jii! jL AL)^ia S jjs] jUlAI 11 j 

^L*_Ui ^ic- j^eaajj el Jl 'A ’; ■ .i i ej jail ^eiej jjAV Ij (jl ^_£Lj j ^_ui jA;i jA^>J 
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al l a Axx - j l 1 i^ A-S*J jl^ jjl jl jilu^ ^ijLli* ^3 1 l:■■' -^iil j j ijj 

. I L%1 .~‘~ i ^j£| — i. -> i 4j jl ' U 

j_C- ^ <« * 4 » k» ^ic l^j j—alii Ajia p '■ Vi.- : jl oA _jil ^—jl jc. 

A _jjl-iaJI Z j.‘ a" ^a 4ji.^«l l LjfiJl jl 5jlail UjSlI jail-1 aie. lo-tl’i j iIaUj J^Uia 

. _^j£VI »jjlaSl jila «.U—V a_jl' -Lj jj Jla. . . . uVi—i 

Redrawn after Figure le: Obayashi. S.. Subaru. T.. Kawabe. K., : ja*^a—<JI 

Okauchi. T.. Maeda. J.. Akine. Y.. Onoe. II.. &Lriki. A. (2001). Functional brain 
mapping of monkey tool use. Neuroimage. 14(4). 853-S61. 

1". . 1 1 xilS _ ajjjall ^JUll Ajsj J • -^jl 1 a Aaaj 1 a£La j 

a .^il a 11 ^1 jjyi oaA jl V^Jalj jll (jjli >iSlaA Jljj ^/l jSJj tlaljaVI 

U_j jl ^Jal—i V Ul ill:—cu JaJ jj ji JL-aal IJ ( j-J jlaJi ^lUlj 
■ j.> jl ^Jaa—joil tlga .ili.ial (jilt AjaJI La a ,(_>— alj la4^ lal ajllj-a 

_-alLaj t _ s a'2l-b—C. aAj*.y> jjaaJ ollaC-i JV jjl ajllaa 

i*il_iA jli Ual^yLl ^ a4A jja^JI c-l- Jo C-i 111 jl j* jll ‘I^A £-oj 

a_15 £j__jajj I <— lH AxJaS jLa ^jea— aj jl ^^C-l j4 l$a3 jj^J s_isl_j^ 

.l$la J£ aLcL LaJ ^JaS j*-a 

:4Jxi: UcijsuV jaJ 

a jg_J tlia-i—al jl 4*J lajia. I jail! (_jaiall |»lc. JLa_« ^ dtaJ I ja*J 

jl_la ila j jj j. jjill clillnLui Aal^j ajj—ux a j j» , » *a ll c—i j ^jI t JI 

daajl lalj -1 jlj Asklas-i dlil ^Illl aj^Vl JS jA i_j jj—LJI al ^tajlall 

cli—iSj ‘ J AI lijjxaU. IkalajJ J=>-uO jl V) ^IJc- »4 j 4> Ajj^O Jja.) 

i_jL_wil jaJI JjS j < jjaJLi a^)ALa CjlSja. a lal jjjljll >—SjS. ,_yj jai ill ill 


f 1 J -.* y PDP-11 a£jLo Uj—L a. jac.i '3VO ^(c. A iji-il) li^aall 1 _js—iJ llial l L»aic. (') 

. al > 1 AjjSI j J . r\ — 1 U jli <UaJ J— aJ j ClUlall S jajS 4jl ji ( »a-aj jlS ‘ 
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>iLuU 4'jjLal ja.' j'j- 5 j* £ j ,'u^i a jl$Xk j-lic. jl£ 

v_S U3J UL-xLo Ij.'W.o li.iA ( jknjLJ I^Ljuojj jj] jlajj l jilill 


® JJ- " * ,jiajiJI jj.1) ji^ 4jjau-all 4jlt 4 j\<mt 11 .iajj 4(jiaja]l 
1 Llfrlb J ■ XJI ^-lc- t jaII jlSI jA 4jujLa ^-iKimi Lo J£ j]i jj j-o j 4 4 aAa1I 

4__mLu ( _ 5 ic- j 3 Jj lij Vu^i 1 aJYg_i! ^f.j»^ii i_i julaJl 4£.Lina Au j£Jj YV J 

4J—® ojljl 3 _j>jIc. oil: jab (ji jJa jC- 4 ^jalill 4L_)jjuilaJI 

_II 3j ^ ■>■ 3 43.1: ' jl £ iku I.i£a j 4 AajaLui]l ^3 joui jail ^ ■ la 3 

.4jjlfi ^ lha AaJaj 

Jl—uil jl jl£ YJxsJIj o3j jJ - lj jal ^J\ - c jail >—i jxj Ja j 

4_jjijjjS Jill IaI ja.1 J Jill jiu -Iju Jxaib J jj-J 4jjaii]l j£l J Jl jkotll IJa 

Uaa. ( -»g ~i<i j£ ^jj jl (julill ja 4-jiia 4 jijJ ^ £ 3 j jmji cjjla Jaxa ^3 
^—! 1-la.l j£lj .^LoS/l «3 j kiilj^j JijJa jC- 4_)jjjlaJI 4_jjtji ^ic. LluIj 

_II 3 4 4JJ Jill (_Jc. 4-iuujJ jjll Jark.ll Ja&3 ^Jjj Lojl j oil ^jjj jl ^JaluLj 

S ji.J~k.ll ojf\\.u jl jSLaJ (J^ll (ji 3 b"iII jA 4jj^kill o3A ^3 (JjSirJI 

f t-. .kkijj jl J-oVI f -kjVi k. u> Jaa. (jJc- bljj vjjaj jja. blial J I. 1 ~k.j 3 

J^ki —II j_ a jjSjj 4 k_ijUJl ^ylj lijaoa Uaa. Jj kJjjLill ^gJc- bjulj Uaii. 

(j ~kV' u_ ilaJI ^Jl k_il ja_iVb) «*|jj 4»Sjaa ji Jilxj jl jLli k"Q-sj jia. 

Lo 4jSuiaJI ^ lAa. Ji*iJ IJaj 44 jjLill Jc- ^^* 1 ! j ]~»~k ( anj ^gi jjjii 4 "ua. 1 
(Jj—II 4 I 1 —jl dijl (jiii t-sj*j V iiii! <a,jJ il^a. IjJJ^ jljkiill jSj ^ 

.43ja-Lall 4SjaJI o3A ^-luaij 


.jl .ji jit jx. »ja J 3 V liljil »ia jl jiVl Aiio-k (J 

c 4ol^-a Aiil-lj l3j. Vu , a Lijl . Ajjj ^aJ 

jcL-uj^ ,_5 jjJtL-tA Jb i> _ y A ^}j ajj 

.djj i JliS 
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? j*ii lit. aIjai v oaJ r-r jui 

liljjii V fLiLill ,_^c. 3-&II ia3 (_jjI (_£ ji jjl ^jU V 

. JA$\ 4Aiaa, ,_j I jlujJ AljaAl jj\ Ul Lajj HiLill jlHal LS ic- Jai. ( _ S JC jAujaSI 

Redrawing of experiment in: Fourneret, P., & Jeannerod, M. (1998). : j A^a^l l 
Limited Conscious monitoring of motor performance in normal Subjects. 

Neuropsychologia, 36(1)), 1133-1140. 

(j_a J _SI (J _Sc. (J»<11 1 ^Aj aJjlSlJ La iaSjAa JJC. ^-iiS (jji) IaSAj 

^A_SI A^SI (jc A.SnJ^LLail oAA LiAjilJ IjLaJ t^oaSlj (_£Aj (jAJ ajAulj^all aJojI^)SI 

jXjLSoSI aIajC-LM l. l»% (j-llSaj ?^s.jli»JI ^SLlSI oAlc- IajlJj sAlc. 

Ho JjJa jj SI j i 30.11 IxaC ^£AJ l^j3 (J^oSj ^jSI AJaiiSI Ale 

£-» (^LIjj £ jU. J ^Hs .. lS Ll jjAt 

e_jj_uiLaJ! AjjjjjSL) £t_u^al IA<Aj tAAluSoll AlAilal A^ya.1 (_£ASI j-uij-aSI 
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A yi a ^j3 J J]l jj^ <ajJ t .5 Jll Ajaaillj AjAaII 4flaj La J -y^l l '. ^ j 

AlaVlli Ale. t^ yAuia. JaJa jAjli La£ Jlgjll AaJI jjl Aiail LJ ^JIjJ 


C m • ^ C 

L-a ^ i \£j A_illl «AA ^^frl jj lajj llAj JLa ^jui j Ifl A jll 

^ ^.^^^ajIaJI jJUJl J Sill l"'-v nJ 


a!*Aj LaJ AjjJaJI J3jx-a La (jjl 


'.’Ja-uLI (jjt 


^Laj&l _jj£. yuj V tLalsJI Ls> ja-u ^Jll JLacVl A' allC. 


Il—A JAaoj tA.ufti JIa-aII jJ jjJ^)A.VI cLalxll jjA A-ilj 11 4a'.>. SJIa ^ Ja 
A —- nll , » . l ' jjl : Jl—Lj t^il—II cLalc Jc. jAy-oj LaEui pLjjjill cLalc- Jc. 
t ju_j ■> ! (jAiLa-il S JsC jjA Jl yt Ia jjj V i.*) v ill Jl jjl jjA ^yjJaxil 

jl—i£ jji LLaI LjJaj jjl j ‘ J^LLy I Jc. AaI Ia jjL v L.ia.i Jljji Aaj J 


JM> £ jLa £juiI j jlaj l$J ^A jjAjj AAC-L-aII £3J l$i jj Jj La <iaA>Lo 

* ' JmI jjjal J’_' ^ ^AV Ia ytu k_jliaAvLall aAA ^AaI^j i^xlxJL) ( _^alaJI 

<s —& A—l*ij jjl (J-oAjj—II Jc Lo J£ jl 5 AjUJ1 A1-1J..:; 4j_jau 1I toj^Lajj 

J*i Jk Ajaj £3Iaj ^jA jl jA _j*ji LalS IaaI j Iaa-aI jjl _jA AjjaIII 

j»Luij aLuJ JJ £Aal! J (^J^SII iaLiill (JjLs AjuiSj yll3 jll J ^ jajj tlllj 

Jjj9 iaLiill lAA J y')3 aj I Jjaa I^ylu Aaj jjl li jjxa jjl£j tj'ljj" J-all 

I j—A J gjij Ja Ajaiaj jjVl 4 J$_ja J JaC. ^yj La (_j<aAjj iiu J 

a—si-ulji (taa Jj Ja jjC- aIjaj-u jjSaj jjSl j ^IAa Jjl ■ <a Ja Lilli ^y2 

J—J3 Ajjlj J] Jj-aj J-all iaLij J Jj*J Jjajuj jjSajj i'ojp£> iHjISja jjA 
( < , 

Jl- LM 4-jl ^_a v-IJJjl Aj^jIjJ J Aj3aJI y- i'll A II JlxUJ J l Ll*3 £A-aV| 


. ■—Ia*I j jiiu J \(j i^.yj elSiil ^3 4jlc alj ( J 
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13_A (j—C- 1JJJC- ^A^jlJJ ^gia ajjfi_J jjt QjC. jJalJI 

/*' i ^*'\l 4 Sl-v 11 1 4 l ^il's. 4x*l_ul 4-lil jJjA4 (_£lSl llfi^S! (jC- 0«^13V^4 

4 SlOi^SI j £]ij ;dl jaJ £Ju-aV1 jiJ (JjS jiUJl 

£_3j JjS Cilia. £c-aSI JaLiu q\ ^ jJjJ-iSi Aali. til jd\ gjlSI AjajijjjII 

jl ^_SI Jjjl_l (_5^_SI £C-all -SaLuij jl I3 a till ^ ° * * ( ^. u - ia V' 

jL ^jialaSI Sclil j^i til ^ V • « Ji Cilia. 2-4^VI j3 J (_^j ^ jW'l^ l 

. jijS jal-aJI "Sj - ^ 



4 j3 i’ll -v"' 4 , na'i i- A jSl AjjA4 Clll.Aa.1 ££J V djajj Lo4jc. i T J£jji 

j£]j idjalSI 4jjj 1. ^-.a" li£lj.lj (_Jj 5 La 4£ja. jjj3 ^aSI Jallj jl 44jijjj2 tllllaJ 

_j 11_ j^j\ j-a ' «*i wl i_ujs 4 jIaJIj 4_jjll i4£_)aJI 4-iIajj lill4*J llii <1__^SI 

.(1 (Jj-aiSI j-vjSS 1 ^jj 2 j* Jill <_g4A31! (jajll 


i jsUJI £-j3j "jAJ 04^ 4iljiJI o4A ^^Ic. i jlS lllCal JJC.I jjilAslCI (J^iill >Uc J3 ( 1 ) 
OJ-u£ Ujla 11 'Vt <j j jl j£j ^S1 t_Uj3 4^-C- 4la AaC- -IjL^lk iLjplj jl j 

. l " i viA \ g \W (Jj-sa jj j 4 jBj ( 3-a j 
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Redrwing from data in: Libel. B.. Gleason. C'.A.. Wright. E.W.. & : —al' 

Pearl. D.K. (1983). Time of Conscious intention to act in relation to onset of 
cerebral activity (readiness-potential): The unconscious initiation of freely voluntary 

act. Brain. 106 (pt. 3). 623-642. 


X-Jalml La j jai ^-a /nl >*i'i jJ _ja j& ^ijl A3--»:Olall a jA Ajj? J 

jA j jl ji3 A x a■ .al £3^)1 Ajji jsl^J j j*jall dl j *Lj^ <—ijfrl jl 
j• V*i 1 ’V ‘ ^ j.a'il l je. ^ jUaill £^jlj I _yjjlj A ■%. jV»ll odA j 4 A.-:flj 

1 * m i 33 A ~i ljjl jiaj j*<- i 4 IsjLui a.I'W m jySj 4jjljj^UI lilla^sl Jajmjl Ajl 

dlli ^ j Li-Li Ijj^jjj. jli jaJ 4 jLliJI ljjl■ *' AW £^a]l (j! ^aVI jCil y 
Lja jl l—jjli I T-lj jA J «f. jSij ljjl liaA jj Ijlj 4^-ljat. AJaaJII 

C t t 

,'ajSk. ejljl <• . j-v.^l Ujlj _jaSajJI ^A y jjjj 

aJJ c-jl.rikx^ii l iul liji ijj-i. LilAjj ^yii 4-yjTill a_AA jA j£ly 

1 la^a iAjliAl A^alj UkA A. 'iaa^Tia'I dj IjLaJI jl Cj^K.luill j ja.1 Vajas. 

£3jj ( jia jjai jl ^_5 liific- A jl.^-iVI tlnill Ajjad ^ tiljl jljaj IjLa 
4__j^yaJI j_a ^)j£l jj3 dll laJ jl jfsa_J j^yj.1 c_)^Lsj ^ j^lj 4 1» i. si \ 

a4A ji jjj 4 ^..Urfil jl ^yjaJ £A*-ial jjj jtiid jl tJLia.Lll dlia 4 _JlLx)j 

JLaC-VI ®4A Jlili. ja ( *_j]alu4j_y cl^jAlaj] jaaaS jC- lAjl_a=J j_yaJ jlsi*jM 

_3 yl AjC-Laoa.1 ia ju-b ja j^Jj jjj jLnibVI AolaC- ^ylc. a_yiaj ^jilj jl 

A ' ^ y~v"d l ^_a . *l^y l .** jaa. kiLI ^sly ja _yy*J V ja aII AAliij jl y kAjS^la^l 

n<*il ji ^jia A34JJ dlmij] j^)Sj jl dLlc- 

A ljjl 1 1 ^ , Q > ^yaJLl ■ " ■ I < '1 1 . ‘I I j . ^ ^yj A -. 'i'l l jl jj V IjSA y 
4 j j A V' di^y jfkJ lia-a j_y^J la 3laC. j3AA ljjl l«j 3 j£sj < jill A h-vlH 

t t 

I_ii! 4JaLuUj Ldj j ojlaii^l ^ju ^aJ Jjl V 

\ 4 - c»aa^ 4^JjLlo 1! d_l3^1t dUj _jl3A j ljjl dl_yjj j£j jii 
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aj Laj aSjIj as^Ic. l$J ‘"’•■'j' JLiiV! a_i 2 ^^jiil liG^ja. jl 

.^j^l fJUJI j 

_Jj^UI CSj'yShJ^\ ^jia IgJiia Aj j^*-2iUI t^LlI I a.AA jl j 

^_all jjSLl jl -lXJ Vj l l lljC -l j»Lol jill P^j-uill lilj^j V jaj 4 jjl j£-o!a jjc- 

^jjl (Jatall (iljAi V jajj tfr^gjill l^A 4 iaLo j& Aj_j^h-m^UI -Ha. 

( f < ( 

jl ^.riu LaC. ajLdal iiat ^c-oJI j^Sj jl Ju V] Ajljl J-WaJ jai 

alilla jl ja* jLua! ^^ic. li* jl -liJ . <_3*Jlll Aolc. j^fL) 

4Aljajll frljal jjbull (jic- IjaSlj jl j) • -l^a3 jC.j Aj_^> 2U jjLJl 

A_HaaJ ^ S A jJ jj i_jJ*3 ^1 ,ij.lalill j Ai^ll Aaj ^Jc. i—ijxj V IaJJ 

i j A l^a jjSaj a^JXji^a]! Jlat3VI Ax. j-aa-a 1 juSLul Jaalli LiifLlj 1 1^1:1 Jj 

, IjjljLa Aal .V.rka.11 JaDI 

, « 

UiLu Jja, JLwu Jasu jl jLaj ^-iwa 

jjaJi LiS jlj tlaa^a AinSJ La a.l_jj jjjfiiia Lijl >.".u.u] Aj^)aj ^yA j.}jj 
jl£j ja_ij UlLil jji ^£aii £aa]l jl j_J^)i.i L_Jjlaj iaaJjj cAjl^jll ^ Aj 
^ "'l l A ^ j> 1—^1' Aja^-fl £jJa^]l jA IjlA 41 ‘.C. I )j>n 4_S^)aJ V 

jl I_oj iA^Jj L^aC. jA i—S-iA jC- CLlaJI ^gA ^I'l a g -a 4 jjjll ^ tl)j^iaJ 

j_J__aC Lgj til LaaV l J I g jl l J jj^a _jll Lift 4 l^_i m a\j I j j.ll iil.ll -Iqj till ^ Ja .l 
jl I_a jLa.Vl (j^axj ^ (ilil liA AjjaJlj 4 Ac^ujj aJ j^-ui I AjJSjj j*l jS^u 

jl <1 j^aji_j ■ i l - '</.j 4 Ajla. ^-<Jaj ^1 »■ Vl^ll Lil iiljak.1 <^1 aj illjaj l-lii 

In-klTl ^>i liljSJ J 4 Jj-laJI AjuJa jm ^5 aJJj tiLuiajj 41JA £a jal jh 

tJ 3 ^ll j iiij t ASjaJI JaaJ ^all jSij 4»il^)aJ *—fl-Xg-11 jl oJAiS CiLujUa 

£>SajA JAali Aiu ill I 0 • ^jJI ja. A»J j»J >. (Jj^H ^»la_jll alaj a£J^ il 

lj _ Sa J 4 JjJeJI AjuJa JA ^3 V_ aA^JI (>J ]& (J*-aJ ^£1 ‘. Alll ASja. jl ijj <— aA^JI 
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ijj tdjS-aJ • "lt3».j idJ-la iAl*y a ^kjj (Jiijl < (jl i^Ls-a IdL 

dl—ji JaaJj (jl jjjJ ILa (JS i " O-s j (jt <j£-ajj tJuJlaJ! L .a.I^ J1 ( xdaj-<s ^1 

i—ij—u La (JS 4 aS^j^. Jj*-! Vj d^JI £-da jjsj L»-\. l'i ^ i^ijl .^.^jli 

a_flAg_Sl (jl jA aJjSj 

V dl.—j£ jjlj AdDLa JUsI p-all (jC- ^Jj2i (jl jjfLaJ AjlaJI aiiSs 

JLtSi p>aJI jjc. (ji (j£-aj <_£ja.1 dlVLsk ^gij t4j^Ua-a <JUiVI £>La (jl ds jxj 

.dajV tgil (jlaJ <_gj]l (jC- AsVVL<a JLl 2VI e^A dlil£ jjlj 4AdDLa 


A-iaii i iLl c. j_pajC.l t^Liall ^ (jailLa. dlil Ajjdill oLa ^ 

jL— LVI (J__aJjl (— sdgJS IjjS Ia^xj iiLj! 4 jUal (JaJ-i t- II j_gA 

tl—I iaj jUaVI (j^lJ cAjjaij (jt£>i]l 4 , Ogll (Jl jj ^ s^>*ll £>La tAdlj 

4 IjLui—J L_SJj—$JI <—Sjxu C' Q~s La ^gj 4 £j_dj (j! dlla dulla Silj 

(jl 1 lai. (jC. (_£^)j-aill 4 ^\-\ <a jjS Aj 3 (_JLll (_g^);,*ajll ^l.lA II ^gjad (Jlda ILa 



CliSj^J 4-laklll (ji JaLaa]! ^j lAj jUaV^ ljl T”--© ^ Jfs^ 

4- Jaiill yjjjl /JAaIi] Ijj ^AuolaJI <j£jj .I^jIjj ^ya ^.Ic. 

a^giiiu V <jli 


• vrlj . llj - ^ )* ' ... \1 Q _ Jdi-|AJ —JjLL^ji ; . ? d dj > 1 *|^ 


t’dii CLu^ Iji ~ aj-da^oJ S ^ LiaJi eJiA aLUj | S j 

® L j "!X*^i3; A^Ja jC- p dULa M j 


12 ! 




Redrawn after: Bridgeman. B., peery. S.. & Anand, S..( 1997). : 

Interaction of cognitive and Sensorimotor maps of visual Spue. Perception and 

Psychophysics. 59(3). 456-469. 


,_3j u, 4 _j 3 (jl£ jI£a]I <jaa] <—ulL bl jilj 

Ja a£ ja. Jjby jjlS-ail (jic- 4, -sj-s^aM <_>AAij 

jjj ^ (-aJfJI J iI>j" bl:y j'l 15 4 i«a t jUaVI 




J< ■* ; £A Jc-lau j J bjU-uOlAll “4* 

lliai j ?Ww J*ia bla V eJ aI' a'j CS^ 

c?^- J »i£y u] u& <*^' o 0 ^ u' '- A y 2k 

(ima, aJLs. ^jc. «, jaU ^iaII ^jII 4i j*a 1I j£Ij SjwUa <L-a 

fil iJI (j£ <i IgjKatJ Ai jxaII JlIa l$Jla ojJiLia JJC- 

ij _ft LaC Aiiii-A AJUjlaJ Anus >2] jajj ^jJa C JaII juiy V ^a]I jj 

I ^e. i ahA. ^ £jJajA ^3 j)l j y>s*u j cMjl fr J' J J^aII ijiy ^l 

^y^j j ns j** Wyy^ *** j ^ 0^ 

. 1 V->A. JfLulA (J j i. A (jus. ' Ijcljol ^caII 

Jib ^L*ii 

^ =kjVI (jic- cdjli niLfrljj Jtai Jn jjSJ j J&»J lilili. b) 

\ \ l*\ c. Ijj) j\ jxA —J 4—3 iili) tfAjaJ jl “Jf*- cA^ 

(il jsj J (jUp^l i>«J gi O^ 1 ' C5^ O 3 ^ es* bj=wjA 

•j a , j j ^ tiijl 4 ^!j4a dul ciili ^a j «Aa& jlail -ilxjL^al j AaA jIa]! dl^J 

ei_Jb (jl lift (^gjxA taJja-jA 4»J fJ <ilc.ljj ^ tJAaJ' eLiaC-l jlj 4iilc.ljJ 

.*n^ ' AaAjIaII (iltljj i-^KaTi jjl ljUa.1 >■ l 4-sj j tjjtAll AL a3aI I ^[aj)!\ 

t 

.^Ijill ciL^yau j^lc. S_y4all Sksij Lajjj (^>1 _yiil ^>4 &a jj4 ly (ill (j^J j* ‘“’ 
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ICA (jt Uld 44_AAjlall lileljj ^ ^'aja-v ^J|_j jxlai jjl Jj-aVI IjjjIj 

M*—^ £jCa^a ^2 ClljCiajl 4-aAjiajl lilelji jjl Aajoj <• **v^-^. >lVl 
■ >«oll AjJuii j-a! ailA 4-iJtx^a (jl t ig ■O ^-Cl j \ « ^ ' ^)^"' ‘4'1<~- 

(jjjjj—*JSI (jj—all CllliiijLaJ LS JJ\ ^.u^aaJI (_j.Aifl.ill ale. jJu-aL-oikl jl£ 
j-aJ C V>~sj (jlj (Cll^jJaj 13 ^Jjjje 4-mll mil jjjj A*j liiLi^al jjl (j_j-ol*Ill 

£>i—A (jl—a t4.ju.ia—xll IxiLaJI (jJJ (Jjj-a jail cjlill ‘'ij ^»l 111 j c^t-ail Cj-li. 

1—J^l-ill (_£l— aI a-j—all J—32 IjJj c JL^aajl <lLa. ^li'ni 4 <n^»ll 1 1*^1 4. II 

l jjl tl_jai. llA (jl i_(jVI jjajj tlgje (_JjAj (_|a_i (jia 4 n. I I 

lljlj llajl J tfiLiaJI (Jl^jla 4_j^a t_ll_Luill (jjo) ^ a 4 . ^1 -V 1 W 

^ ^.ojjiiall 4 lmll AjIaI> iiVI i . '...-v Lluj V jl ClL)L*aj-a 



iLo ^-luj dj^la jjJaxJI ^)Lij Axj £.^qJI d 3 V* - "l t» 

jjjjj d) lu£ll (J£ (Jla^.1 j 4 jjjdj ^_dJI ^jl UU^.1 L '~' vW J j 

_jj*d—II S^isk dm3 La iiUJl eA& ^3 t^rjidll jjJaa II o_jjd le d ^ laa u j j ■ ^ 

• £-l jill jjjdlll ^giiljl (j£lj JuLj 

from wright, Hailing an and Kew, Wellcom treut sci Art propest, 1997. : ^)d«a.,2l 


4£.ljiJI ^lxu^q c-ljjl ^3 jj-ojj pLlifr daJddui]l 4 qLi \ ^ /j| ^3 (^) 

c-UjI ^gi 4»ru-aC. Jajljj ?._^u (>>5 -lC' I jjj-^iLo ^«VI j 4<illi (jLdjj 

Ar'I-g- 1 A a S l o^jAaw 4_ijj_<saC. Livd. A'; 
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3 3 U i ^3 \r. ojjiall 3° JaJjjjj S 3»al-±a ^ > > 'J l _jSI i—ili. 

J ..<■»' ! J ^all (JA (j-a/^1 l . »U JI 3 (j- 8 3"*/^ V-A'^l ‘ f “ '-> ^ L>" 

4 _a.j]l (JjuJ IVl ' »'w t3^2 l_lj3 UaUij Jaaij La LlUa ij^ t^i i^sl lj 

4 oh-a Pi I y sXq! 4 . 31 e^Jkiall <tj-a£ Aa)xjj iJkuVl ol^jl 1 \]*.' 3'"ill 33^ 

jb jJIj 4j4jl !j t^jLaaSflj (jiiaJill sjjj£ (JjMi® t*53i3 • l j'lu aLaa- (jXa 3° ; i ' “>1 ' 

r 4 ]aj ^aJl ^3 Lc^Jl ^.1 , 3 ^ Aa 

Modified from: McGonigle, D.J., “The body in question: Phentom : jA^I 
Phenomena and the view from within 

http://www.artbrain.orglphantomlimb/mcgonigie.html 
^ It", i i i-s 3 . .' “1 1 "l-vl P 3 3^3 C1 ^ a. W 1 1 *i 1 lj)l l—u 3 -ija*-il 3] 

43JC.Iji_II 3^1 JJJ ^Jj lilia. Ijjj «■! jaj 111 t <VV% .a jsj 

j.< ^1 1 »lda &1 3* <uia 3' JUSluil 3c. ^aSI 3 * ljj*-*a '* _>• uP 1 

3 J ■N.J I_ajIj tdlj-aJ V lailiJI o^a 3^1 j t^-ljjill ciul£ 3^ 

Salita 3*il 3-a 03 ullu-a ^alai-all oi& JMJ A2kjJ •°4P^ k ' (3 a Vj^ ,V ^ l^al. V^iu il 

- a -n- ^11 e-P 1 ^ ^ ^ 3iC»l 3» I £ JJ vi n i i 1 
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—i Juc-j L -“'»“~^' •( k l’ij?- > 5 ^^iadl p-ljill jIjj i.iSc- 

4-a^ic. 4 ^qjj jiLdll C_a^)ia]l oa O-fc.rt ^9 <■ q JQ4. (_jjA_i^isJ ^-a 4_a.^1] A 1 m 1 

• j»A jiaJt a_ijJaJI ^ ^3 a— ia jd\ 1 _j-iJ AoiuU 

Figure 2 in: Halligan, P.W., Marshall, J.C., Wade, D.T., Davey. J., : jJl^JI 
& Morrison, D. (1993). Thumb in ckeek? Sensory reorganization and Perceptual 
Plasticity after limb amputation. Neuroreport, 4(3), 233-236. 


A -\j' il l j f=L5k.^JI Aqj-i'u ^1 (Jjjj A^ialo -d 1^3. ■ "I i_s3 jj lilj 

_j*_2u_ j _ JJI AJ&lj t4_plc. c^aji J '* 2aJ i_ Sjjoi 4^.^]| \\r. 4jl 

4—Jjlijj (jLijiljSi \ <" \-*K. \ J £ <'>u 1 g >HX1 \ ^OjoJI -llll (j* l«.J^ (jl lgJt-0 

(jl_ 2 kj]lA (JjiaJ tLa_u!u lju jjlj _jxjoU el (_£.l] ~ladXa ( JS.'.' \ e ja I a }iA 

J—--N)L A _S ( _(jl l-^-La <— ^_11 jlill 1c. 1 g * j i^ja f. jy*. 


A -Laj^i. (J.xiC- lillci—j ^ 1 l-i'i>nl J t4-aAjlLtt)l La.1j ^3 (jn«nl\l £-tJa jaj dbjiaJ. 

oi—A (j! (j—-o ^C-^)ll (^jic- J 4<«aA j!La]| 3aJlj (_3^ =a ^—£lj2a jj 

_jxa1 —j (Jl jj V alkali o3A (jli 44 _^,j)I i'hl mail (jVl 1 . „3 4 < i ■ >-.■» II 1 j N 4. 1 1 

. IgJ 3*J ^ c _ s Illl Ia 3j ^ lgjl£ j Ajjadlll (jlj 


.Aiilijj (jl^AjLuj Lalj ' LS^ J** a^Allall oJlA (Jjl ^ ^ 
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^_3j icJlI^laVI a4A JlaI JOJ l. IlmJ J'l.Wl 4_aAjIa]l l_fll^)laVI 4_lJlc.j 


t^»A j_Hall Lj^lallj J3 t'u-l ^c-all ^3 4jL-aj tilLiA J)j£j V 4JLa3I o2a Jila 


eJ_12 (_JIlia t^t-all 4_jl^^l 3 xj Lalajl l"I.h'i J)l (jS-aj “LaAj!la]l l—fil^ylaVI (j^J 

L-uIaJI (Jlul j Ja (j-a ^1*3 ^.fttJd'jjaLall CIiIaJ 4_pjli3 Si J^al . (_gj (jl 


. ajujaII J^a yuLJ^l I 



AjiUjgl (_£_jyl li-lji IgJ (jlj jxjjij <—il £c-all (_gi ^ 3 1>II <ilaia 5jlx^l 3*J 

Jl_aC-lj ^1 jWl! J ic- A j jt i.'ii'i La ^jJajiil “tLaj-uj [ ^A ^jaijll IliAj i^LaiajI ULujj^ 


. £. I uUI 


Figure 2 in: Hari, R., Hanninen, R., Makinen, T., Jousmaki, V., : —all 

Forss, N., Seppa, M., & Salonen, O. (1998). Three hands: Fragmentation of humaif 
bodily awareness. Neuroscience Letters, 240(3). 131-134. 


4^c_all (j_a 4 __£Ja 1I 4_slala ^3 ^y a3 $,lc j jIaAjI L-liuJI J)l Jjajllj 

.,_^l (jSlJ tL-lL-sa-ail (_£j-ajll elc.jll AjaI^ja AalaC. IgJ CIu^jaIj 

4__fliaLall ^Aj ^c-all ^3 S^jii-aaa <aiaia ^3 4 aiI 3 AAtxJ lillj 3xJ L inj^al 
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elj_al Jj * vljl_ui oAC. iu . J CjLII 44jl£jaJI J ( ->^Vi11j Ajjjuall 

‘UoLoj ^aIc. jX- Aal j J in.,.)L IaLoj ■■-AlJ2 iJlijl£ tAjaljaJI 4 b »\ \ 

UTi J tl^AMiSk JjA 1 .**’1 7 -" Jl "l-y I.^i" Ibl J jlj I J^a ^JXjuiij IgA] Al 

4 A'’a-vI I ^ j .."' I l^e.1 j.S AjS dul£ ^jll AjuiSJ <J ^iuill £-1 Jll a Aft 

U*J gpZA ^IjiL j^J Jj^-v j ji a5j 2J ala1 

. * 

<_s>*-J' !—$£-'jj Jl .^. J djjki bi jfjJi ^i Jii Jaajj J' 

jl iiijA_J j Jl —J 4iJfia]l J J jjJ ji .^j . J i-JJ*JJ tAjSjiaJI 

£ — ^al jj 3 JlJal ^IJb l$£ljAl J l W^ J ^J-- 3 ) 

I I pLul t J (_Jjilj ^IaLuaiVI 4 Jia Ja l^_j ,\li»Aj IjLial Igjl ^Ja 4lAa 
.^jII £ jjS?l jA ^1 jj JS J SjjjS 4_uSa Ja^j l«jl£j jaoiij 1^-iV 


b jll jjj ■ ill Jajia ^Jl j-a *_]JLui 1 a 'JO ^-1 • (^1 «. ua . ll l 

^ miIaIL l .- fl/b a jJj*-aOJ iJb» ‘-ib f» J} • JAil J jf*jk J 


a Ml M l ' fl r -'j ' i 1 A JJ- ^ Jla. /-i>.al) 4ab iii J t_ibiijSI 4_2 *j ^£>Iam)VI 
^aII jjja-aill Ja*a J t j,ii>«ll JI j!» tljAa bjj Ixa ln>Aa3j la^JJftill 
jl—$_a. JjaAl ^ j] b;Al£ Iflj J A*j aliiiS (jjjil J Ajfij 

4jlaA) |»j £ea]I Jab -^J^J ts*J jl^ IjLiiSI Ja ^jC-laiiVI ^jaaII 

4» .j' jLi rr.-u Ja r - Jaall (_ja 4jl i_Sj^j*aJ i^^aASI Ig 'lr- j bb^aj ^^baaV 

I < 

j^ja - ■ ■•■^ I I lAA 4 jAaj La ■ "■■" ti]Aj ■n.IA.^I ^3 4jjA»-a Ja3 Aa jj j-alaJiV 
.J (Jliaja ?(_>uJJJA]I I^Aa ^j’u^-iaII aaIaII Ia 4^ 9 ^ >a j)a l. i» A JlaA 

(_jjal ^All JjaJI jAij (jl JI AjjiuiSI £• jUi j)A ( "^j-% 1 ^1 1 (jAaaJ J^>*a1 


J c i^_» aj jSj J jj Ji U JS 4(»jJa j»Ui3 ■'•■ J SjtsSj Aaii Aalull (jJjVl (') 

"lit" a -'K 1 ..1 /\ ^ JA^J • a -»'*■ -M y^itiill j^zlei I y‘La.'.Sail :liLuj S.VWa ^>Uasi J »J‘ ^~i 

-ba^A jj Alj> J<oUa V J . Jj^axil ^jAial' 

.(AIJ JiSlI ji ^jil yu±\) AlliSj (T) 
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i*' i jJ.lL..ill L fl" _^Lall pl >4' ..'V ' 4 Jr_ jjJi*J| jjSjol i4 L^j 

ojl- a jj—a jjl (jjij tl-liL* ^ La (jlS-a ^3 ‘—fiJjaJI >. l*l,a ^ jl£ 

4-^ j» (jfr IiLaj 4(j-al (j-aj t4j>«jLili»«a _yC- ajLa (_jA _j ^jj'ilVt'1 

4—llalo 111 1 * 'l jl j LoIS 4 j11j lc.1 jj IgJ /jL ^au>ai .^1 vlijlS ?4j^>ajil 

^1,'i'V'i uilj 4 .j’u * c~*i>ii ul 4«iK'^]| aJA (jSLlj ^ ^£t<a3l t- ^5 aj4tM9 

j__al jl J' ‘“ j).' 4 j<» ■« 4aL»\/i |^j| ■ «.. «> '1 ^. >ij v ^’~'j Jj->. ■ ■•"'1 .j.il ■■■■> V' 

Jc- £• Joall I i-t a t—ijS ( ag-a ^>ujj^a liAj (^juiaJI £jJa _j ^ ^ScLil) 

. 1 lifting JLs. 

lyl AjmuAj Lki V 

(jl (ill ^pyi ^1 <a"l tiljJu IgjV iL oLqj 4_plc. jjC. al_^al . .(tfl 
tl $*>4 ^ a4jL-ajM lilt Ig-nm jlj t4j*alj t'li.iul 4 jjj*JI l^jljia. 
4jL-<aJ > 443 ] >ui (_5^1 tja. ojiiS ojjSLa l&l^i Ijtsw 4ah4 Jl > oj*Ua 4 ^qjj 

(_£^uuil £"l jill (jj&i La LlHc-j tojlc. (jxoJI Aic. j ^all a_^j<a aLaJ 

jySjJ —0 JJC- eV jA (jl jJjj (j£lj t(_>a<all 4jnjLu7t ^yC. j 4ijL»<n (j^»l 4 .^.Vl 

t^(jii^yJL_j (J—jaJI 4il=^ f ag ilj 4 ii.iilL I L»4 J jjjjSjjj 4 JLilL 

4CjIjIj_a, tfrVjA (>o jyjJjS (jlj^jLiLalJ .(_)J .^3 ^gilll j 

t4 jls» 1 1 f$jlj^3 <jJJj frVjA 4j (j-ajj La ^jJoljll jyLjjJI ojjjISj 
4— ^jVl fl_J (Jl »»i 4Jl^ (^1 .(_^J .ijj o^jiull ^xaa. (j<a t—ijlzJl 

tl gao jl j ^ j ^i-ojl (^gi 4 L.U 

V ^ aa rtl l (jjxjJaluU Ja .4_jl a .V.i.iill ” . _)l .^>j] 


A—jS^pJl A _LLaLiIi ^_ i 


S) — <n)i\ iaiMijVl JAjli i^JUjiU jj\ ji Ijl ('J 

. s.viA A.ia.uii 
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(*" • ^ *‘- i ) 
JjjTjli'uin Ja . jl . 3 J .^i 

r" -^1 

Vd j-j 4JU. ^ Jl3j_j5 jtii'iM tilljj Ja . jl . <jJ .^a 

^A Utils ■!_£■) ■ >_i] 

* < ( 

J J Aikikjl jjA jj^Laj ;_uj (jl jja^jju jj^litukul AiUj 

.%illj jiuiSj 

liltljj j ia^aJLuU y IjLal . ji i oAtuill :jl ,qJ .^a 

‘j»J—-Jl Jjla Jljjui (jC- jjiSj cVjA t-Jall 4 _i1L . jjjSj . ji .Ji 

■ j _>“J1 f> >Vl » " i J Ajjl V til Jaial V Lilj 

• * * • * * 

(3—g-C- jjl I jS 3 ^. , 3 ^-ilj j^ylajy (jjUl ^U]jl 4jli. jjSI oLuj'VI jjjj La J 

• ^2 Laid aJ^L-aa)! 

(jjiL-ajll jjxikL-i Ja . jl .(^J .^a 

.£jiaiJ UJa .jJ .'_aj 

jjiaUJ jji-aj Ja . ji .jjJ .^a 

< « f 

Lgj’lS J ^ Mjll lAJLu (jjjL-ai ^_jii ji JjLsj Cjiij 

!->■■■ jll Ja-w 3 Aliaai JUj 

VjjaL-aj jVI ^1 Ja J\ .j-] - 0 i 

Lit .J. .~J 
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—A' W 0 ' 6 .<_£.9 .4_sl a,''Hull J jAu 

. LiLac. AS^aiJI ojlA (JlLa dljAik 


?dl]j Jxij 


—T- ^L^ajl Jc. (S^iaJ*-a -Laa jA ^VjA -Ik. ILkJI ( j J u] 

clkk UjaJ (_jA ^ 5 -lc. jjjllaJ V jjELaJ j»A IjjlS 131 LaC. ( *£jSj*_a jl 

U—‘AA“ ^ <_iA (jlc. U_A^ jj.i£kj 

(ja-aJ ClijU tllki Ja*J v t jkis HJU. vlk£ 131 ^Ic-jV! Jjkj 

U— 0 —*-t 1_5-^ ALaJ ^ (jl jA^jj ti g . ..I lj c-Uli j^a J-a*J! ^ (iiiJSj 

t 4 _j j k-sa^a 1—g—A J—xii! ^—9 'o-l u'i* 11 »ii]l i.—a, A ^°i 4 - 1. ^-i l ^^' > 1 

i"^^ 1 ^ ‘13ila JaijL jl ljIjjVI t _jajlLaJ <jjjJa^all _li]| kLaxjj 


O- 3 


-I J_cVl /I 


^-ajvHaJI o3a j)-a jjMj jaJkj 4 


'2 L 


ls^ 





4j jail Alii r- 1 . JU; 
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jl '—isV —Ui j jj£j’ 4 _«JU|I J ^ ^ £ ^tc. till JJj£ ^ .. | aXli ^_3 

j-jjjt—“* jl Asti i<Liall s.ia .1 j ^lill 3c. - 3I .* ly,!*"- „ »,< 

Ij—A fJckiuU il^j (j-aU. Jk. IgJ ljr iaJI oAj (jj£Lid Jui ^aII) 

30 Aj^tAajiill oAj i_s 3 jJ ^jjuJI oAj AfrjLall 


Columbia picture, 1964. :jA*-aJI 


'—fr 4lLuu>VI (jjjjia 3" ^jj ‘—l3*31 3* Lo 1 

—<u —11 3^^yull - 3 ' sliVLaJI 3A=J ^ ijjij t^ji^l AjIL fl jaj 
4 lui—aj^ J—j t^jaiSLill 4 ja.L 4 jAjkjj tlgua t_uj3 3I Aljc.j ojL 
__^4_y3L aAj 3^3 kj ^^ill c 3®^ aLc-I 4*11 M 3I! aL-ii ^3 ^1 • ^1 3 I tH *~ 2 

. Jjlll alii ^jjjuLall Ik 3k lgj_jA ^-1 jiaJl 

U — 3 4 -il 1 — aal qa 3^J° • 4 j jjllfr i 4*111 SjLuJ Jj&jj 

La 1— 3 ijftl ^ Vl^l j alajjSl JS ^ oA$£ 4 j£jia 3AJC. slloal travail 

.** ‘ ,* * «<< 

» 4 j La lAA 3^ ‘—fjcT • s. »•>! J ‘ 4 _l*«l 3L® i-jjC-lj t<Uil 3I Jjl*i 

. ^Ia^ Ik 3^ J 


t- il j 1 ui 4__a^*al o_^juiLio 3 j 1 --' 3 ® Lija] (_ i >iul 3 ! 3 "* ' 3 ^ 3 I 3 I 

£—sj 3 — ia a*j ^3 43**^! A^illj ^ <-isll LjaI 3I 4 ij*j La 3 ^ 3I ^ ^LlLil 
Ij—A J... i c- V _>k^ U^ij ‘3*^11 (_yA Ljjjj 3 I 3>-'-'j t LliAaJ I 

I j) La LjA^. 3L Ljj tojSill jLuikV yjjlaJill jjiuu j] ■ ^LaL AaJ I 

'' ■ ■■ " t^LI t_S ^tu tilli l» al 4 '.il l t^l v^l dlja jj 3 I 4*1 aA j 

La 3 £j 4 caLLx 4 jja 3 lj ‘^yi .1 t., ,i,uaj jlj t'i,\%ll 

4 3<) l 


the illusion of conscious will 313 ' ylj^U ^ l-y S^i ^ '3' (') 
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j_j3j til »■« jj£j 4j_)*Jill ai& tiljUii >iljl _£iilj J J ' ^ 3 

(ilLs jj tlljl ^jkJaj t(t_j_)ikx]l t. il >a?J ,Jx*J (Jjx& j*lM A5jii , % ,_-i jA ,_$ill) 

-v' lil j ti_> j_ujl^ll (j-caLi. jlx ^lc- Ix^'ui J£1 ^ 4 jIa>x 11 £_u-<al 

J.l*j| o_jjjS <• 1'.j l Ww.. S _i^juiLaJI __j jx tiljikj tilili .illiAj liA ^jLall 

j ' ( ^ r ^ ■ ' ^ • .'I (Jjll I ‘ ^ • »> 4n-\ r> 1 --I1 £X*XJ k_j j*Jj t4_ujl*ill ^—Ic- 

kil_Sj3j iil^2k Ijlj <illi sLxj __jjxll tiL^k-i ^3 .a t^Lu^VI >-ilij 

t^Af-LwJ ^)JC. llllxalxlll _jA j]) L^juiai A Pi-till Cy-iiil alstJ j*ll 

jl t jjijxll j s7j 1»3 ^jiil tlijl (iLI (j lVim jVl ^jlc. tilili 

tilili tS^kiLio a j£all tiljjljj jl (Jj 3 ^jlxll ti3_^j lil j tl jt ^.t l . ,--\. L* \ A 

t * t 

t^ljl All0^3 «ixJ 4 i.jlUdll uLul tiL) 

jj_i jljj (_jll jlxj jjj lx ^gjxjll Jj-alill jl£ lil j tLjajI t uul l tJLul 

(*^ u!j ‘•^-1 ji tilil tilili t^jlxll oj^all 

I V IN ,^I liA j£j 


lx ^l*i ,_^jjj aJLsJI ai* lilil il tAjxuSxSI a ^ mil jl j£xjj 

tljjx jl 4ajgjl l aii jli lift ^Ir- oj^l& ‘I ‘j»*, (J» a"' ^1 tilil IxlxJ ^jjflx dul j 

a LlJtJ I" t_ail jx ajAllall ai* t* i Wi il {(jjiiil ^lt Jx*x LS ic- e^-<alS 

t jVl I—^IjJ^'l jl (7^ (jlj L^JjJ (j' ij^SJ 4 n Aj*Sl_jll 

til_b ^ Ixj 'jh jjall ^1*1L (ji*JJ L« IjoSjux AjSj£j ^^Tulx ^jjjl uVI^ 

^ » ( 
lx j| tiljlxjl t..i.u^.i t^.i.lat.j Lul lx ^1x3 (_ 5 -l jj V Ljjl ^-li=k jl tllojxat. 

JjixJI ^Jlc. — t^jAill (JIjJI 4> jnll ei* (JxLiij t(Jxill ^$Ajj jill jA 

A j*^l V] jl jill j ^ l 


.ulLlI I^A V liliilj 4 jiw Aj*.j] 4 a i«ii o^ft j'j 
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rcaj _j cd 

Jl *Jj ■ jll S jlM (JjjjxJ Jajj V tiljL tilcljaj jjxoall 1^> J 

j_x Jl .« tll_OajC- ^J-IA Jl V jjuajj t Cjjl til , \ i n> jLxJ ^Ajaxll 

(_)__axj tiLlix_8k. Ig-Dli. jx J-aJ Jill <3 jj<_a1I AjjjIjj J ^ q \"l ~» <il l JJjxJI 

_a tiLoxi_^ ^jJaj jC. Ajj*x oxtail j j un x Ait jj JLtJI J jj jjj 

Alaj siljl t f 1JV I ( Jj j j*xa jl! ^2 Ajc- jll Jla. Axxula. Aj^xx eAAj t jlSxll 

j jr- t_a^j._ xj v lift jlsJj (i^j kiiu^yij f.ijtjVi ji jj;*^yi UjLoj 

l_^o jlj jl_fLall ^_3 tibttirt ftl j^l t-tl'l-s xl (Jj3a 1I £xiajll jC- 1.2a. Jjlall 

j c- t i jL_xx jljll j jluxll Ajc. w ij (libal Uaa jj£j j j£xj AijU 

f- 1t . j VI 11 _] j • ^ jll 1 ■ >> j A a ml ■«> A3 jxx aAA j Vtiljajj > sj£ j Ji^ 

«^jUV.._Jj cllkiVlj tilLxxxU AjUjui tlllSja (JxC- N J>'> cA tlg-J bilLuixyij 

tluil tiljl i_ij*j V Luj liA £-x tiljl ioj i jj& AjSoaL !^gh tiljl£ja ^caaxuaj 
Cjjl lilib 43 jxx JLiJI o jOuiaII Aic. ,W) j i4Jb3.2ll j 4j«j jxll OjLu j^adll sift 
j__£xj AauiLuiVI 4 Wfl'ill aAA JjJ £x Jia j£l j tti-il^oalLj jill Jc-lill 

A _ Sj*j C(J> <j\ 4xJ Ja ? jjjxdll liA Jw tliluk.! JLaj o' 

^tiilUib jl .!■». ' 1 £jAx j£S ^1 1 jj ?"dlii" (jx ^iu ^ill lx I'tiluiaj (jC- 

jjxxiji t-jjfl jl j] ilj^ A^aJjxJ AjiixVl oiA ^Jx.> ,ji (JlxiVI jl 

(j_Slj (l^j Al-k* (_ijjx Jaiia Ixilj lg 'll i.mj j£Lij jl tilAbkjl ^ t" IJ \l jS a _jS 

til_1 (Jjtulj JAiat. <-iajX ^ liiiV slfcja j^SLi (jl iil-»jlj (jjll Jl*iSfl ^Ijjl b» 

< 

VAjIc. Axjju j jSix vJLulj jxC- ■—j jluil 

c^l a Lx_axil (jj_3 (j-tixil Aic. julill tiljlui (jjjli (_^JjLI (ju jAs 

iaUxxxll A-ajljjx j jLxx jjxj jl ^xlaxxJj «jjxAallj Igllaj Aic- Oil tiljaJj 

jA__=J ^—3 til J—iaj j' ^‘■ ' i ^J J <3' j' 
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—2 *—SJ»-' Am yiLaJI jjl ^ > ^i 1 aial ^ itiftll A*_! 

g_gk aj!ilc. Hbji 4Lkj V^ijllall kl) JJ*J ^lo Jjjjj j! .iLkj tckis 

^lulS 13) j ^ k&Ljk Jjjik ^ JkkJl jsili] ^' jl 

( 

jjl viLic. (jjSj k_Sjaa3 Ac ._jkb ^ 1 jl^yakiVI klilAjU'll 

‘ ^—kL) -—$*JI ,__ s k JalkJt ^liLajjauJI klul£ Ijjj 3 La] 1 JjiuJI '< «. I I 

o'^—A (j—3 A, Ag oi l A-Lldl j c^yJiuJI ^ ^ ik ^ui w vaS~> iiLk jjfLj i « j..a 
<xjlLs jsil cl j) AklSt Ajlkkil j^A AjJjj j iiLk ^3]! JasJI J 
CS—k Ijja-alaj U-IaC. I jUk.1 Jjk^ AjJ^k ^j]| J*il| J 4 <JVI 
J—(j—k (_>jljJI jl jjjli .J kll.ia.jj kl&laijj ^glll klibulxlll (jjjlwi 

kS"^—^ 4 ajlia j! ^iiaskXo jp> a Ape jl jj Jj 3 k_ljLd ^ 

LS — 3 J—J Ajksj c^>a]I £tA jl jpl ajli*j Jj^l iklljl j AjJVI 

( ( t ( , 

Ail jl klijs*J AajIIaII jl jl jjJ ^^aIaJI AkjL Jjjtlll J AajIIaII 

jjSaj 4jLa*j kljLuki ^ AauaII JUiVI <jl t^^kJI ^ aIL^L jk 
• W k J-^ ka c JaJI jj£j jl jj.2 IA >jaV' j IA jU’iA.l 

(jl (jjA ckli jjkaj jl S^liil Ikjjlaj AJlaSfl jjSI jl jSjlL jjJsa.j 
Ajliak, siLlI j t ^ A Mil-i l it - a II pjjllb <j jjLJI JkiVI ^ jkij ^‘| I j2j*_i 

'—y-—^ C 5 ^ jj^jikiA jjal Laiuj 4 (Jaxa 1I ^ (j^ajaiJI ^ (jakj 

Jc 4 Aa 1L AjjUall ^k klASjk kl^j Jjk^l (ji, A-aSjU aljk, >1 

k—alSS *>U-A "k-ljaJI Jjjjjuil" Ajljic J^aS Jv> Ajiljll Sjjj]l (>) 

LmUjj j^Cj SjlijlA ^ jaj vdjjjluJ j . hiljjjllLuij .jjjjl " ^. . .1—1'V ^1 1 

kjjkl J^aj ^3 JaLiii' jLij L»ik ja jllj iCluaJjS SjL^la. ^3 (jjiill ^Jc ...a! 

.JaI£] 1 jjj*aJI (JamJI ^jLi5SV ^1.^‘iniL L-J UI...I1 4jj . -1 r j (AjjljJl j..II.| I 

. JiaC. Aji V JiaaJI 
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4 - - 1 ' 1 - ,r - fj—wll M l—il - jjill UUi (^Jju Jajj - jjiJI 

Ulu SiLk- llbjjc ^jUJI jc Jjl^l ^juj 

f“~* ‘[(»J—^ J* J ^ AjjUiaII JUiVI cli JaJLs. ^ ^^laJI c> aaJi]l 


.4-a£>La]l aljLa Jc 


iuo^JI ^_s j^ail liijj t <liajj 

. J-aa-al! _^jjl j i" v w II 

. JC- ' —S^*j IjLa 


• c-^ ?LLJ .4 ^3 


Va^a .Lajjjj fc JLa 


• IjunViLlat t *a^ j j| Ja3 v"j,~w i -I 

f—f 4 — M jL ^ VJaii Jjjlij jLc. .iia <LLc. ^ Jlsl JljJj Ja 

. iiilj ^jJaluiJ J* lilliA -ia.1 < _ s Jba_jj jl jaS 

jl jl i» iftU ^Jj^sll ^gjl >j > ^ W ' ^ j-ail l * Laic i j 

tliaj jla I j* £-aj t£-1-laJI j Aj^jjuJI CjIc Jii Jl ii jj tJliLalgjI lg_ij *‘< 
< ( ( 

|j— £j t^alo Llaax 4jl ^^Jc. ^jaiull ^Jc. (JjOujIj ^^Jc OcLa ^jll jA ^J^£]l 
I ^ 3*J i . i n ^ ft Iaj u 4_u£j ^ajuLLa 1 * >•*- «. ..1 J 4 ^ A .., > ^ J^jjajl ^a aJSjumJI 
l^.Uu (jiLj .AjiljjaJI Aj»> n)fi lj. x . < JI AjjJai ^ic iaiu (<jja*jjaJI 
A__iaJ _^i*i—& (Jd. ' l H I (_>uJ_jl JLli \ V A £ ^L (j£j 4 tmS ^ fj V _jl La 

((^—^O^l JjikJIJ jJ5L)l jb 4-iaJll (jjljj tcLoUl j_^jl (j-a 4j£La 

+ - i « 

^JL^l! i \.\\ *\ ^ CjLLc Jl Ji <*3 .. iCi'ti . j i jAUjLa aclj^a 4-^J 

al ^ 1 -» ni l j JL j~vl l —Jl 1 A J^a ^tjtjjll jl Iclillaj cUai. 4jj_^Jaj jSJj 

Jj|—&j ^ jiJI—j ^)Akk\ \*\ to o^3 ^,1 <1 j ^ 4-ixnaN vJljLlLciC- 


135 





—LLg 


_3 AjJAxlbaJi CjjjLuj dl^ollul Alljjjj j£l J 4^ ^jJjU jlj 

jjjut—-ilaLja-all j»J j—ull g.u*al j M all ^Jjjall ^gJl jjic ^juilall jj<i]l 

»1 4*1 lj ^ » 1 js—J 4A -J^aJl Jj3 jjAaj lijlA&Y LaAliuiA 


A ■ JSj^L 4 _ulIjA <J -MuJf)l.'i» <all ^Jjjjll jj^ia jt jliLa^lj J lAjj 4 L)jjluAgJI 

Ja- W (joal ^JLj ^LuaIj 4jn-3ill AjJVI aAA dula^j 4 ,JIasI ^jl jlSflS/l <Ji_jaj 
C-Lalt Lwajl (Jj 4Jjj_j 3 AjjA^jm JLjaI jA jjaAlaxll 4 _^aijll c-LJt ^ <<1 ^ ja 




<J »3M It jA^a ya ^ . ■'j 1—1 "i» -»ll >jj)Yjll *r <. .«l 4 i*\ jl ..il l ^ 


ni (JOJ (jl ^jWl.uj V La^jl) jlaill Jja-Al iilj] 4jjjoajll ^lt 

-1_) »il l ^jjLj jJJj u , * " J '* ^j^joll J^Li. ja cLaJ 4 T f" ^-*-3 ^ala 
J j^jLaII (jaidl ^ilc. ^V -l j 4 till j Ala i_ilL U]*»ra ja jV 

a j—olJI AajSa. <jt ^yaloill CilLu I j] 4*lil ^jcuL j 4 Jjoaj V] jA La jUjIill 
cl—jLiaj I jjA (_$AjJ i—i^>*J dljl iLaLoj (Jjsl'i-% a Aok jaS3jail jl w -,.■ 

.^Jjjiill frLajI Ciaj IaLuaj I jjA iS^'y ts^ 6 4—ijxj V 4*ljS]j 


(jjj ^5-aJ^l^Vl (_>ailll jjc. <jlaU (JiaJ ^Jjnll jt >1 jL»jiI ^jaII iliuj La j 

^oll t ^-A ^ UlAa.1 4*UJj 4Aoiaoll &AA ^AHuU Aja^a 4 «j^L^j ■ -Ml u\ t ** i\l^ 

. jjjjjA jja. J 


Lao3 ^ 1 ^1 J 4c-l-\_C v /U joLUll jjoxoUkJI (_j^Uall £ja Ac* jaz^a 
I j—9 . 4 ') ! aKH ^jC-Iaoj (J-slUj 4-a g , A 4_j^a^JI ^aLLc. 1 tLaLaj «L_^uil 4 illj I At 

J _5 -Jl (_J—IjVl tllLalSllj jjj-aj-k^all 4 _)l-^"n.il j 4 "'' aKII jx AajII 4 _j^a - a]l 

•(c—IL... 4 . 1 .. I t -Ai)Aa. 4 j^j-JUO. 4 saLui j — ^ 4 l:Ajj 



r’tfj] jjfc jjlljj V J^-ajaixll jl£ Lmjj 

A —ajli V 1 J— > -» M f&Jc 'j3 j»J ‘tdli .ixj 4x$-all oj* cti j£jj Ij *jkLxj jl 

■iJ— J <xl£ JjL ^jLa.yi 4ajlall 0 jxll jjjixjjaixll ^jJc- jl£j ■ 1 ^ ■ ..a\ d)Lal£]l 

•u^' J) 

fojSlj—U —iuaaJ' (jl^ss .ill Cjj-i2k Ij| : t _ ffJ yyjj]l JlI^J Ua ytj 
i^jll CjLuKII <x^x 4 jjIj j£jj (jc. ^J| 4 1* ■ -I < 

> *l i <-KL >. IJ7>"l»>i iiljl |»l AaJji-o i" il aK i l ■' i_ SJa l^j jVl Ajl*i 

« 1 Ulij 

— 2 4i " ) l xl^j i ' n^lm ^jjl ^sjJal J »\ ’l 4 » 'l l ijjLiul JjiJ 

a' A* iAijL-a—« ajL_ 4 ^ gi ^uisji jt c^iuisi 

J— <JI J4C. jjx Lax 4 xK 1 AiliLx lia. I jjjS Jjljl Gal iilliA 

. Ajjlj o _jx l ^ x A) A J<\1 i UjLoj 

I JtAk til -i3 I jjjjfLj La (jjLill ilr .l 4j]aj La IjA' Jisc-L ^""^ 1 

^iill fX ic. Sj\ ^Jal.^.40 ^JbxJ 

(J—Sc- I J —aJJ-2 LaS Uaa ^gic. ajLiixVl j <_ ajC-\ 

i4—a$xll frlol j£j—j jjt l J*illj (jj.j?-*-^ tly^ SjSljll jLa. (jljasu (jxiL-ox 
UjS^—J Lxjjj i\y Ji <jx UjlLS (jllI l^uiSU ejLaKJI j£j j^l f.'i’y, Jjxjj 

. ^ ^lak ^uil _jaJ jjic lg_j 

4 mg <i jIjSj Aic. Aiiiax djLolS J; ya ^aix]l 

1—a j__A lj A J Aj j)i>'iyi Aiill ojlluil (_^x ~ j fix I ylD J L ^jUKII ^c. | Si 

‘S ^jl^aal Ajjxx-oJI 4jlx-aVlj ojjUa jjC. V A_iLoC. \ l^A a* i >■». i 

. AjI a j^VI j$3 I^A il&LloJA AjL^JLm. 1 ^3 J jjl v_klaJL>^ 
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t^aAAl_iic.1 (3®_9 '‘ ^ Cy^J cJa3 ^ ag all «.IaI (jc. Cljjax. lisj 

^g_1c. (jl_S La l_iA i_S jy Ia^Jj tAj j\a»qj l_pl£ La _jA lAA j)l I _j 3 ^)xj ^3 'l^lj 

V jl .1_gjc. _ Ui (el Cll_jl L_S^)*J (jl j)jA Aj^pHll oAA AlxAj (jl lilk-a 

A aK ^ Lit '" i" 'I /iKII ^c. I Aj Aja^-a «. IAV “Laic A_uajll jJjail £xjaj Ajic- (jaxIL 
j^Aj U^J A j->. jil jft■ „VI oLa (_j^ A_jli liiL ."ojAi.'il a^all (jc- A allA a 

s* __ . 

Aj^aj i _ i-vj LULL cIajIjSj 1 —n>'i Ajxj o^a ^)ia.l (_gi Lg-J C’L/aVI (SJ e'll aKII (_^l 
.Ajjlij I g i «»*> a iiKIl I S^l (_£_jall CS^ - L ^*‘'11 Aj-aii (J*A (JS 



AALiiaJI A_i^^ j ' -a c_a] jLI V j j lJ^-Ai 

I iAj ‘ (Jl »aVI ^ { v-s."i\ l CllLijiLiia Aaiiljj ajjA j)-a Lujlal La LAj 

I jll3^)*-a j]jA (_)a» II aAlat-a A y>- jl ji‘h. 1 Aj^ajJj A.lakJ j)l ^JLni«j 1 'i%j j)l Aa_l 

jjj .ajjALia ^JLxJ ^ jjjj i—iifij (_^Ajoi2aJ ^gliS^a-a (jl 11 g jc. a-(_^-A (_^V 

A i (_gici tAij£Lj Ai^jj-aJ (_£a 3I jLifLIIj t(^gia-a ^gjc. A.iaA.i La-a jilfLI lilliA 

cL>L_aj LLL — (JxilL LI LaS jgiji aljLSI t _ s JJ ^)Jajl IaLj] (JLi. 

?<_in£ AjjoiI ^ljA j x-a 
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Jis 'jjj t> JjVi *y ?Ji iiA piia. 

<jl >—S—jS Ci-y J a ji .L_)l jiliJaVI j J-iSJI jxJuw <ilj]i t<] 

s?—* ~ j Li3l£j^o J^la. — ^JUJI jjj Jc-lij jc. Uijfi. 

Lia-o jj ttiiLiaL V j jJUb >il^c JL-ajI !_J Jaj J aA3 

'—Jjlc. —Ljj ^j]| bjSauaJI Cjl j Laxll \jC- <S *=>J Jja. ^A_j]l )JlA . jU , 

^VVi_x.VI g — m.>I J_^ <LLuj ,^JU1I .jUSiSI ajLc 

jj-aVl klijLj Ijlj CuL jSiiu Ij^ U±u <^11 CjI jLua.VIj 

<-jjS jfLlj tIJaLj Aijl j <jj£j ji (jSaj ^JbJI Jt Ujljji. jli iUJaU. IjL^x 
v^ilS Ijjj ?Lujfk U. JjL ^ jjij j Lj] 

(Ji _j*Ji Jj^jI UjJ jJ rk ajaIj ^Sjjjjji .juju 

£—jjl —^ u' ^ £-aJI LiLoS J _l*j ^Vl j 

^^ 15—^ UJ^- 1 J LijjjLu ji Jj-la. > M'i‘t < Ja i J Jjc.1 jjl j Ajjlj Ml 

.(jUi.VI 4-uilr. Ijjljfkj 
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>u-JI (jLz LulwIj UJu 9 ^toil 

Lu '-“ i ^ >> U Jj^iLu ^ jjiil ,JUJI Jc 4ij*i J£ 

OJjJ >-3jSj V £-JI J L> JjVt C>Jl diiijj t£j| JJC i i£ y \ i 

JaL ^ Jkj Uilj jlifc Jl^ <il£3 UI <i^i JL Jg. 

J3 ^\ 0 JA jV Ai^UJI SjJ li ^ ^ k>ij tf juj| J>wa 

bkaj AiV ibl fjL-a <-jUn£! 13 a 3 tUoLu Aiil j bbj ,jj£j 

c 

?' 4j Ujxkj lo jl£ 1 j| La c_aj*j j LbJ bl ■ ^-< 

iA^ -w , .n Ubb J3 jj\ aL-oj U^a j Ulj*j J sUlLa J- 1^1 bj V 
^jl-o^bj' ya lj> Jjia-jl p£J| JLU. y> ^Ull Jc. ajj-3 ^cjl 

UJ —^ ^ Au Jl ^gJc. Aj^abl ajjj-aJI ji tiilj Jlla t baj y. l^j 0 JjJj ^J| 
o—«=■ ^LiaJb kx*ju> ly± b] (Jkj jSJj Jasa JjJ*_> dll j I Jj^a 

J (ao-iic Jdail Ajlj <^i£b cldai ^ 0 jy^ dul Vii l J3j cbdVI 

tAaaa^a jy^ ^ ^UJI Jc. £lJ 1 l$Skj 'ojy^> I • • jjj J« 3 3 

?dl]j jLal 0£ 
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ulosJlj ul$*JI JaUjl 

l«la« (%bu 


,J£ jy» aJc- jl »jJLxil ^gi ^gjll aLuiVL »jAitM ^»1*j a \ ac. ' vs <» 

.Al JA. j£\ frU-iVl Aj jA I. S .U ^l jylJ jl lSJ="' cd 

j_j'| ■ «■*'<; ji aJc.j Ylgji>j jl l$ia S-iljjaVl ijJ*-^ <-5* 

oj_ oiiil ^g—il J ya jl' i-sjS i-iuijSj jl AjIc.j VaAuu j' AjjjS ^ J* 

V j Jjju lift J t^Ifr Jj . JaJJl <... jj>\i j 

^jl£ I j] La c- 1 La’i l jjJj Lajl.3 Ljiikjl Lijj\_=k. ^gij La \ , <- i \ .a j3 jj jl ^ j J-Tu aJ 

Vllai f ‘l □ <Ltij La 

yly jsy J£ Jioj j] illaJjlSl e ja 1! J) AjaL-bl Aj> >*JI 

4_jjOa j^C- IjjjJ ■a=kl liSAj ullliaill £J-aa. |«ij Aj3 iiljLil -IsAa. 

jjjiiSj (_gSill tly=k jyi‘y& j£ j* cP- Ij=»j cJr^ l>* ^ J 3 

■"' • *41 LjAxjV (JjLJI j_gi JC. jsl jjc. I '~vj ^ Uni j tillj (_Jjs 

Liil i“'V'Li i ’aa* ^gjil AjuxjaI) Ajjjlajj/I Aiill ajljjjil ^gA oifii 

• c g-alc. aUl 

4Ajj* _-a jjJ l^JjjJ ^ Lj^>j-i £*J Jj3 *>a jj' 

I’jj^ai ^xi*jl I.3&A il$jl5jJa jjC. (_£.la-j j oAjAaJI ^jSLaVl ®jL}j 

J__S ^ LajX ^gjj'—a. ^glj fi*-a J) Ajaiaj CLua I ifJLJI J& oAjAi. 

A_^l V Cf^_i*-a ^JJ Aljaiall ^ ,> j4^' ij) 
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(J _J2 4jl11I (aIiJJ ^UVlj ciiLuiSUJ ( alx2j jl viLlc. jA *■ liloLu 

U' A^jLsi: Jjjj i _ s i JLiLVI j] t a^J Li] 1 i oUj jl 

^3 p g ~i5 jLllo ''jy 4.j/ux<a]l 4jti]l ^_3 4jiiiwajl (Jj| jj»^aVI jaA jj jjLaa ■■ 

t 

? ( si*w4 jjAj ^i*jj jl Li] >■ jjl jn. r-ill i*I*. .-.A. ,*. Vwl j AAjt. 

: Jj£1wia]| ^Ixj 

jjC- llui J J Wj i _jjjLi]l j'v i 4 j in . *i]| Ailajll ^ AilfLaJ c-LoLeJI ll-'.j 

e « r < 

jl >_a j_*j j^il i<i jWsj Lu3 jl j»^jLi3k ^ *_i jf]La]l (_£}lA ^_lc jl ^aLc. 

jjflj jC- a_ijxj V LiS jj J JjUJI I jjj £r^)J jA LaLa^l ^^Ail jJJLa. 
jL-S-oll j r - Aja&YI AjJLj ilAil »»n5VI jinj jl JsGsjj IaLA 

.Ajj^C 4aj^jjU A] jl Ajc. 4Ajxj La ,j£ jl j<a ^£-_)]l (jic jLajll j 


i-,lr- jl icLol*JI «.V j<a jiJ LoJlc o) jialj ^jiia j jL jlAJ jlS ^ 

(J t% 4_jl tj^yh (JS jlj j»lc. AiLa Ala AjjLaj (_£^a.l Ail j-a 

'i i_A).. > Jj A i ajft jAjjj tjjj^sLill jj jC- Ifl J»l Jj • 'j t_jl£JI 


^ lr- 4j_uil jA j; j liLal j] SAjjjC. _y AA _j]La jac Aj_^aJ Igjl LgJ 

t ..]]..■ tAII (_><u3j IaLJj ^ jl jiall ( _ 5 -ic- p^'ll, ml jA cLoi*JI LajjJ i—lLlSjl 

a »II »,S A I M alj y jj jj» |] AajJoI j AS_^ lAa. Jj*JI j*a Ix'uj 

j—« Ll_a-aal i_sA^JI La _jA ^kSf! (Jl j*all (Jatlj ?(_)ujaJI jjA (_jAj AjiaL^t'i/l 

?(* ll ..iIjaII aAA ,Ji<a 


HHu ^jii jj AT A ^Ic. Jiia Ao^jl jj.itflti *.“)! .»i jail jaljLaU cl.‘.‘ai^ i Aj J 

c Li] jc AjljLuli AjaUI Luij y Aol ^11 l . -y j jl Lllij » A J...AI jjjjll 

^ ‘ lr oJ^ja o ola r~l'h j o Aj!A j jiii] AjAju aj airimo 

. > AAA fXc. jia. Ai- 'rr 
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jc. fa.AjjjSj IJV i 4 _wj i_ijlals diLoiljj Jjali 
jl 1 — 3 c jjJI (_3-.lla 11 1 a\'j l.~. il \\ jj-v 1 1 'r_ Jjiajj ^jjl 

CJjl ^l_*I]l jl JJ jl L_M ^ o^)j«al 3 v.* jjuijl c_fl^lslj lgj]l 

^ - aLalkl ^ J-Jaj-a ^auJa— gJI jV ^L-jlxlSI jljij L_a ^AbIj ^ J^-VI 

£—“=J ‘- t jL*-U' jl js] Ijjlalj \±u u_jHll Jla tUuiA^. Jajj t ^ ^. yi 

“M V J 4^al*Ja]| 1 4-lljull 4 _Li&j ^A aAAj 40-l=J j 4_uljj ^fl]| ^LsJaJI 

jl ^5— 3 f!—*-^l Axja jj ‘ 1 ' j ^>1 * 3 -i I I jjj S^jiLuj Aijx. A^jj 4 till j 

- jl j—*-^11 ^l»Jall L-IUli I i_)t*_l]| jl Jl A \ jr. t_ i _ 5 -a-uJ j cA *, >>g\ 



^ V "l ^ A £ J ^_s Jaj 'jj.'Qj j'' (jlii! ^ ~ £ _K A 
.A-Jjaal! |_>iajc. sliil Ajys AaJ ^ (Jam j! J) i_sjlslj nj j,^ 

ts— 3 " j A | ■ ’ i C - j ^*3 JLcC-i ^ ^ l 11I in ^ ^ j\ It 11 ^ j \ i*v I I l Q ^ ^ \ 

(J 0 £ jr* j- 1 ! j-aiC-lj ^ jslj (Jlaicj Ljljj L ~' 1 * ~\j ^ ^ H * £ ^Ic. j j 1 . .ia\ | 

Oajl UJ 5-al-C.J Jj jjjiail jjill J5U. Cd Jll iAjSjUI 

j— c ( —i—kAj i-ijlaLl gLgJ (jl jxS/\ ALia.j 1 AjILlII oliai] JJ*]I AJjaII AjjlLoj UjlSjl 
—h^aZ&U lia. 1 jiiS UoLu^l j j Jc 4jl 1 jiLoji li^lji.! Z A j'.i.'l AjjjjJuII 

■ J='Jjiil ijaSxloil jtsll Jlo AjiAllI jAljiall UaLal A" 4 ■->.jl ji..,qU CjUI^I 
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.-LjIjoIL fjkil] ^\J\ js^ Jji JL«J j-ijl ^-fL^iLlI ^1 iujl . i. : :--< i 

R1A Novo.su/ science photo library : j.i~»a3I 

'- J — 9 _J *■ 11 ^ 4jjI j i uf . o jLuJ (jl ASjL^a 11 f-sil i i_s^laLi (jSlj 

4c_iUUI Jljal Lbjj c_u«j l$ia ijL> Jjjl a£j Jl» , f UUl ^ 

‘“Jjj—S jj ojJiUx, ^ULII Jo.j JjS jUjJI dj^_<a Ijlj 

CS- 9 *• ■ 1 . 1 ‘ " "u jli tslil JA (Jtt,ai. jl £jjl A <U»J oLa 

wJ 4 ^* 1 fl J—*3 o jAUall oLa i—S_ jlab ^ Autj i^laJa ijj-i c_)l«J]| jl^al 

u —It ojl £^u-al jL>j-all ji >_ajlalj ^ijj 

f*JMJJA aII (jLajAJI Cljj^a ^Luu: .lie. (-jUIll jyu 7 jl .L^Lj 

‘SAj^i i_yuaJj Ijjj oic. fl*Ul Ala ^ill eUS al jj Jj 

£3jJ siija^all AcLa^ OjC i 'K' I j| (ijjj 

I-O U^a ;jAiia ^Uiall t>a ^>-ul jLojaII a£j lIs _y*z> jJ Jlu.. ^ 

C>“J—^ Aa-tlj Jjai A sl'i^ . a ojjjS ‘■‘* 1 ^. 1 ' 1 '* * 8_jlal_j vija. ^A 

CjIjI— wlS Ja*j CA+uA 0 La jwa, ji jjJb ^ Ajjjj 

.|»l*Ja]l jjgia ( _ ? ic. AJIj 

tel—sl£a j\ I—jljj ^UJ JlAJj tsjjllax f .^1 ^UJaJli ^C. ja. Liaj La jj 
J 3^1 1 ^—3 ^ 1 t i-il l a-lila Jja. SjL lisjjia <■ A_ilJ liLjlj jpj 

‘ L. -’ t3—^ (j^ OtJ^ (J) Jj^'j <-*ij,kH 5Jjla-a JS JjIaUI, 

<J^ *— 1 Om Jj Jj=>^ J AaLLOc-VI slil^jiall j\ i_ijlaL r^JajiJ 

e ™ 

LS — 9 c>“^ lJ <j* s-U^JI _jA ILaj tAjiail L>« s_il_p£iU sliljl jAaJI 

j) ‘I—AjJC. jj—a jpSl A^aJjJ Ac-lili jjjL>a JLjuj Ijjiijj J jV^a. U Jaa. 

.t_il j^JIj ^LtUL JaUJI jjlS^all ja I La ji I'^U" 

'-'J—““ ^ j' vyaj ^JalijVI Jl (\ ) 

.l'^*J jiiSi AaiaC. 'Jc. j J\ Cjil AjLc. JalSij tcjUUI jl Jj j jL. jail 
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il ‘._:\_aj«JL> -"' Wj AjI J ^jliull jo p Jl 1iA jl -_9 jljlj TaJj ji j 

j_ j_j jL L-io (j^alauil JjL'v.ioa > . 'Kll Ja> ^2 A1 jj ^ jjc- oiLo Ikuaj J 

■ 41 A. ^ ((Lja__J k_jl_xl jl Jjj) Ail*ui £~a A ig1t\ IjlAi a J: Aj j 

oAA ^Jc. Ajlj CjI jLoij jl j£LoJ jLo jjl v-1jIL i jjo AjI Jixil *1 

, Igjl -v\l i <_Dl£il ^» mj LoS ^xjutj (."..nry: AjjtaxJI iljJtfl 

(Ajlitil ^gjjLkjil JUJ) jo p AjjI jii Ajjlj^tlj A-Uii >_LLiSI j 

j a> jjl£JI AaIxjj La jV i'JjljiSiM _jl isul jiiL J*’*!' ^jAu j Lo liA^ 
A jig jl ^Jl J JJallj Ajljyi jl i _jjjo Ajoj JaliAC.1 Ajo jij -lajljJI 
(_)Luij£V Aog.o A_ji Jju Jill lifc jLa jl ^.n.jila j (^A_ijjJ Liiua) ^lic- 
Ajj-w> c-LlujVI jl jl AJV» aiA jL/ti. jo ^llaLuij ( Jjd! jc. Ai^xoi! 

o j_oj]I jl _ic. AJIj SjLil jjill £pi—3J jt j£oA 4lli Jlio (A$_'J LJ ^ 

(A_2i jj£l JfLoJj (jp£l l$ijl .>a3>J ® j^l ^ ja’fi jl Lo il ^ ”"> 1 ^; 

t 

a^JJi A-s >>iLl]I aJUII J‘ ^ a '' jaij ‘ JjSjj JJI Jlaj £0 a ji irv Jsl j Ja 

j $ ^isJl A ^^ ^jLaJ l c* pj«t *. * | j to jaII Ajjjdl A^SlAil Jj j.i 

.jjill -JJlLJ Jc. 

^»l_* Jail j Cj jj-a £jaj i_)^o jj jl SAiliao Jajl jp A_ol£ J 4W 

( < 
jUl 1 jlilj / -U'tt jgajj] i__slS jjC, A^l j uliSj LoA-liJ jjpLo 

Jl_C. jj'Li iljy.sa jjj a-a^JI Oxj ^iatill i_jjbkjll ,_5^a.} ^ Ail 

jo jljj ^ • J) ® i*j LojIj »■*<■>■%■ jjuUI jl liili iw_iiuij 10^0 rv £ |»lxJaJI j 

1 ijj j jiioi lil Lo^-o jjSl Jalijc-'j I AjIoJI jl (Jl Ja.Ij ^ * i-il l jo j 

jiaJI ixj AjIaII c-lat lil j t J ; a-,..,J1 i*i.Wi AjjS v,, iivj Lo l ;j >j j*U 

j—C- Uj _ Lajl _Ui t_ajxj yLaJI oi* J jauj (AjaAiI ji jjC ^i*-al (»<JI 

- A la« \ iil]il j iJi^ jl jC” LjUSJ V A '.Uill liA (_^o j! J ■oi l ( * jiaJ I 
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; ->jl*MI Ahlajll j aS^ILj jA >_a j»l> 4 AAu£I jAll ^alxjJI jl j£Alb jj-ia. 3 

Ljl g Mali £Ja£b jsi*j]l IAA W j (ebikll JjS ^ic. ^jioj jSJ t4jll ^Lblj ^All 

IAIj t(JjaLui—^all ^ C ,i.^?kj Sjjuu LaC- Lij.’A"' jill ^JUll ^gi aJ^Lall 

'_J J U JC. joaj l^yjl I 'J ■ ■• j j)^J > 1 ; l^jl J I A CLiiliVI jl *>!»“' jl£i 

,_) jl l.’ijlc- I Ala LiJaji ^Un jl > ’•^ ' 4_iV bllA . cliiii i slS jjC. 4j|A 1 w 

. AjjS ^A La v J LJ 1 * ’a jA La ^.gic- 


jlj9*^ i_lA£ 1I ^jic. £■ jibib ^n l 1 a AjjIaj j jaaj <_ijab jl£ Loiuj 

_ujjj liljjjjjj ji LujSj <wiai di3_jll ^gi lilili_jjp J jjil IjU ujLtlll 

l jl ejjij-a (j^aliai jc. ajbc. »Aaj ibllAl ^1 n-> lg» u.-i jjbiba ^3 bUa 

jj_J j a bj-v ^3 4_b ^Ajl s—lA'Nj jl£ La 4jh_jJaJ “Labiu jl Jail] jSaj 1 _ib 

JSbl (jaaiill ja £■ j»Jj Li '^ll aAs jbl <- l.W ^I u ju J j£aj bUall ji dLjj jjj 

: A_, Jr . <__jla.'jfl Jjl jAll ^aJI (JIjjuII jSij t^jaasall £ jU». aJ^atjall aSamJI 

S L» ball ajjtA_3 V -_a_ j£ jbj ( ->g-all ja jl utL Vijjj *—SjC- VJaJasH .-i.lnTl <*ju£ 

Ja^jlj talSla-all jjjb jc. JalafJl -iU’n Vj ^ ^AiSb V f»l» a J>r"\j jl £tjajlj 
j—J_>la jC (_ 3 j>.ri 1 will ja £ ju kjjS ( >l»r) jl A^l ja jljSj jl 

j—JjLa jC ( ilxJJ V bba" j| 1 . >ijl bLijjjj rr >>1 jl j «l‘j—■ ^9 j ^ AajiJI t ' W 
aau lnj~>ll >■ j Jasl) ^ ^ ^ ' lilwial Al i jLnil jl ^^pa^xll 


lul_l I_L. 


Ja_all £-lLl 

jl 4jl ^ jjll IAa ja 9 dlLilaj c-l 3pu j^lj tAiLaxall JSLj ^ j_^aJI 

.Jad^JI a^) nil ia - _ jl jj ’''■ -*«" a^ j Jaall bljj 


^jC- Laa jj£I jjajjJl jj ja i jJ& JLsjl^a jjui (Ajal Jj j*2ll (>) 

4j itl^9 j ir. ^buj aaci > ijS jut ja^l » ' 1 ^ n*i' nK'l jjjla 

V ,»l*j—II O- t>iJ' 3 Jj- 3 (»“JJ j W 3 £ >a (iiji 3 jc. JLill 

J-V^ v "1 nl laitili Jlilal j . ^ Cjljl jaaJt ^ j 1 La jc . ^ 1 W j 

■ l ^ a jlaal J\ fi\ Jiu j jjJ IjL-ai AjSI ja j) ja jc 
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J' 1 *' ^ 4 fLu i J l g * , n^j la 1—all Vji l-’Ij V' JJ' ^ r Vm .,1 j 

U—d. Jdlj Jai]l ^daj (jl La jl 4 Log i i-i-v II j 4 \j l -v. .,1 1 ^jc. 

A-JLa-eJ (-_uidj tAdii Jic. jlaill JjLa AiLuJI c_) ij^JI JjLxj 

i_bi- 11 j dll-dill! Jj-a 1 ^jldll A-llLda AaJj i^jldakll ^_ua*Jj 

• old Ajl! Jj-au f. 1 ojaUil 



^ J— ^ l —® ^ J'C- Lyd *-Lj'J jlL j-a ^lllll ^dd/1 JdLI _jA j 

^dall T j'n a4^a.j-a]l 4dadl (J. j’ jj .ih d l 


Robert M. Yerkes Papers. Manuscripts & Archives, Yale University : 

Library. 


Ja—all jjfL J tL-llail diiiij JajaJL 4_Jlda JjljLii J 4 d . ^ L ! ~ O ^ 

£ J-(j^ (j) J [jj Yu^il l ai^-1- 1 AuiLi £-djj 5ja JS ^ 4^di i_JjLaVl 

dlg-ill d k - J U 1 LS^l -W=^l lUa. 4_iLaC. d-lalij trills 

. (jj-lu^all (Jil-l Aadaj JadJl i ^ I. Wj lalll (jl 
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iaJJ ialil jslsJ LI 1-kJ jjib ) al*J llai jA ILa ji jLI j 

lc l)J ? ‘ «'*' I I j —sail ^ja La alil£aaj > i w j La J *e. 

Jlo jLlJI ibj'JjaaJI ^Jaa. l$j (S JL*jj iijjiajl ^Jj, aLA _j t( 4<k.J 

C^- 3 L>^' J ^jaa 4 *jjj --a.jVl ^Jc. J-aC t .kkal l 

4ja*j La Ja& alJ Ik^k ja LI ‘^klil i_jjialj AjjIjJ ^jlal LuaaJk lid 

4*-> ^wa'ciJI -kil jail JUaJ b!5L£ ^;ki.„L j i<jj£ jl jjc c-^-i 

C4— 2 J) 4 ? J j« J '->4- J ^ ^ JH« (aiiiiiVI La ^A j) La 

.'-sLkaJI <} 4 -i ijc- '—LS-j„.. Jaall jli a_jL)l 

. J asl-' - J I ^ JJJJ liiUii J^a Q aLA 4 j] 1 JXi. ^ja ^JuaiSjj 


:Cilil j^JI ( aJju 


jli t iaj-sl l uia 4J>LLj| £. i_jj£ j^l J ^ 

jlS La Ij] JaS3 jJ*j 4j] *_:L]I ,k;-^ II -xjsu - a^ <j jlL Jaill jl ^ ^ |\* 

4' — 9_^Ia\ J 4 -ui jJ ^jjl ( al*jll jj Jla LoLaJ elil£-a]l "^1 laJaLa' Jjtill ILa 

'— a J—“> J J^l y eUlSudl iJj 3 a jliUa aliJLO ^kl nr.I J*i ^1 J "k j 


w * 1 


Jc- jj^y 


^j.. V) > ^ , l l ^ ^tv-jl jjj 4*).W'unl ^ja Ji'-v !«,) j 

4—Alla J—a 4 JjL-su»j A^ SlI a a a JJ—a 4 j»jo-. 11 ^Lll 4 ^. ., 1 , -I I 



j.Uua^J 3 j±ia 3u^ ,j3lc. ijilS^jLai! e-Lait jjji .. al . 

■j —* J-r^ 3 ' 4jll^ ^r. Jl jla LjIjj a_iljj ji J ji kv jjjl^3 3 jlS 


«L_ib a jac.) «ilij «Jj=LUI ^ _>i£*a j>^_3 ^ ^r 1 jr?J ‘(^r^) 

1».kI 4__i1 V J J *^3 -iC-i «Jllj£ *\j jlj^j '''f- jjjSiAM 

s ?— 3 v l —JJ 4 ^S^LJi jai^j ^aLaIaI dj) * Al\£ OJIS^. 

•^JJ^ j'if <UjLj!iAl 



jl (I jl—3 jl£ Ijl) jj.Vu.nll 4jtSl j u^C- jl jjaJI laxjJaj jl 

j j_auj u_jl_axil jl v_ll 3 _ 211 UuUij ^A^aLta jl£ Ijl) IkliLa JailL 

. yjUxjua (J SL mJ IgJM.ft'V Cjl .AaV I aj& CLuil ya (Jj'n. ■ .■“« 


(Jxi—l 4jam_xill A —sjalall ^ 1<~- AS j.Vfi.n (JmLa ^yA juSLm jftl^jjj 

A -aLaa. j'l^u ^jJaj i^LoJI "Ajl^aJI ^ic- Axil j AmlVim^l 

^1 jjJ A^al-uLo CjIjoS ^IxJall IgJ ^jL liij t Jalj Ajula 

A _aLaall ji Ja al a jj3 -i*_) j i_jjUall iil jlm ^_ll OLulS La^a ajlmj 

ala-:l ^3 (jjAlmall J ja AxLoa CLsjlj 11 jlil '"t.I tXx3 jj$Zxa y^j ^~y) 
lj»L_xiall j_j__g2a jjljji joa bjlj^J alDlj jl jjj j_jJ Ac.lmil c_jjjc. ^.jaSc. 
iLlxll (jj Vim-ill U jj ^.lal ^ AalWia JJja Ij—uij A-aLaa. v" )*'*! j 

>. bliaj IgmJ j ^jmaj lgjl£j mJ3j jl ‘ 4jjjlaj Ajlali_i Ajllj >" “'.Wml j 

(J I jj—Sj (jl flx-J jslxjj tejj£ia tl)l_j* Aajlj (jdjll £3jJ ^^0 jjc. 

iilj)l>a_II I j /h j’ij^ . ,1 jtnj i^lxlall h Jjj 3 a^mlma ajU a_sjLmaj Jx3 

a_ll_m yAl aSijIxji jlj (XVia^ AjlSj a ° j• ^»LaaJI jV i ^3l_ja lil^Lm ( xmlj 

a 1 M 1 AI ^ If, ^^jl^jaJl ^1 jimll (jl <jl__)j ‘ A Bj'a -> II y±, ^ Ir, ^Lxiall j jfrla 

C I 4 

. Ifr-maj Ajj^jlalb _j**ull ^.il ' mjj jjl jjSLaj Axil^jl 

(j'J malj Jl (j ■» lj_^ (jj_)_.uS IjLal lj& Lil J»«i3J jl jS-a.j j 

J \A A a; a Lmjalaj _jilxm jjJ yJj 1*»^ H A.lllr^ ^ajLaJ jjLaa-l ^MA-ulaj 

(jbjl'i/l _lc (^11 Lajlj 2aju ^jajjll v ;C-j' jl Jillj J1 !Lq h )» Ill 

jl JJ—a. ji (^gfLaJj alibi JJ Aasj tajj^il UaUXa l^ijL jl (JjS A^malik. 

.(^jxull ^-l^ak Jl_jla ^-“>lj !_>**! a--^> J ; jlic-l «.*\iai>4iilaj 

Jj_SJj < m a ill a£)jlmll jojuiaill I mi t- ix JL ml (_jaiill ^ic- ^mjlj 1 — Val) 

J —suu \yC -\Jaiiml ^j] ^ AjylA.f\ (_ji (_j4a±ll ^Ic- j^ Aj 4_)jl 
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jLij jS> 3 Ajj*JaLa^j ji 0 -u^a*jl pic. ^2 jj4x pile. 

pilaVI CiiaLiij ^ I jSjiluil liixj Aaulj liljaJj >^K p^jlV ■ <■ oiai l 

ijSaj Igjl ^A j a jjx-ail CiLcuxall (_£.iai jc AjjaLill a^A ■■ a.*<-< j . o lj j* 

— 2 J «*- > * jC- Lu*i ,ai*J 4jl t*lj.Ia JJ C. >- jl£ I j! L.a4 1^M'\ 

- l^akij ^£J ^Uajljaib jjSj.1* j_£a ji Uaj'i jjjjl ji IjiA 4 4im]l 

* 

.IjcLuui ^Lalc. (JLoj IjJ USIj.il p.ic jl jxVl £jj! jj 

(J—C. I '>'*> o ^2J*J La i^’ 2 ' 0 *—j LiSH I3 a jjx (Jj^l o jaJ ^j3 i*i^. U. ^jl 

(_3—Ltil Lu2 A. --»! -n. i xia. j-a liAj tLSIjjl Aijxxil aJlA Jjuoj jl jjJ pllxll 

(J —xsllj till j.l'jM J- »>j La jA I^Aj ‘-IsuljjlU pL"'U 4 jV'^ llA ^ Aij*j Laj 

LS-lcLa—J A U „"^ A ]| 4»j*xil ,JSj AjIjJ ^jie. 1 V-.-l jajj iLi=k j'lg ... 

•j —pull p]*j—I j—aj :^Jj LaJS Jj3? jja. pj jxj tplUil £x Jc-laill ^gic 

^c. 3 jc Ai*ij llui kjjlLJI i—uask (jj 13 a ji jSilj jl oj >li i"JjS1uixJLi 

• Jlfcrfflfl , )C jl 


Vjtail piauj < *j< 


till jl—iil jl pi*ju ja_i ((Ja&iktfxlJj jLxaiaj iojl jjiU pl*j]l ^c. jj jl£ 
(jjSlui 1 g W ) VLiii ji pl*4Uj t(Jj£kaxil (_ji I_i _jjj Loj UjjiU I <■« ' 
CS—^ ^IjLiiyi cluxji jl ( j.gJ.iLi j (Jjaluixll ^2 C-Luil 

^- ail jl jjfjj ji ^ . jki >a » j iLujj (jjJI jA ^txjl Ajl t L. 9 j_‘ ‘1 LftJ 1 liVi 

^ ^ - A j i > rf-i» I I LDlaJI iaLxj Jl a j»ilxa li^iai La Ijl Aijiall eigj 


l—Ja L i^ U li v5^ ® i^aJl ^jiC. '■ *^«A ^3 ^viS | ^ 

IxXaJI ji Uu <y> Jji Ja~u_ 9 j JS \ < \c,\ ^ ^i 5 3 j_jiu luxe 
4 ^ »'u—t J—^*ji i^J Jjo S 3 ^W* c 5 -^- > .3 -"’! » ’ • ^ i ^ ,-^a l jp 

la « —g » ^l l '-—jt >—i. r k., 1 ... ^ N « la \\ jj * yL . ^ ,'-^. t 'I j t '..- 



4 


j—j tS * u j "o —^_^.l 4_ iLloj 1_4_y_ij-^je_il 1 n 1 1 

4na-H ^>"u . i -a j — ^jll <—Sj — lall ^j A-l ,jj.^i» 11 A.j\-v\l .1^.1 ^ya dlLajLijall 

1 —ill-$11 -la_ 2 k. ^yiC. CjLajLinill 1 ^ jQ Jfcll ^jjl 1 a , ,.a < i a L.\ 1 . f ' 

?t_l^a—*-31 4jlg_l ^j ojUluVI (Jj-^J La-lic. <-" y'is. j IjLa (j^lj 

(J—1*-U 4-LLo-a 4 K >> i —a J—a-i ^^till Jj i. u^if 2 (j- 0 SjLuiVl JSlij t_ajSj 

coj —J a. jj Lail j t LilgJI (jJJ 4-u^^S 4jaj|j ^ jj V jl S* i V'.l a I I \ 

frlj—g-ll djLpja. ^al, ~iVh . i l jjjjla (jc. (.-all g 11 <jj.nl L <Kj1a 3I oiA (Ja> (jS-ol j 

(J—Sjjjj i(—1.1—jjjLi (. IJ3_l! Cilluja. (Jaja-1 J1 i9~~u.iVI jl$aa jjj jj iojUiVI (Jail 

^—aj Ajjj-jaxJI LjLiJl 4 h.i'illj (j£lj 4(jiVl ' g l-aVi j £ j-.aH jjc, CiliAijll ollA 

4j11j 1I 4jj .■*->» 11 4 jl< 11 j 4-Ui-aC. 4 jl< jjjj £ j--al l ^jjc. ojLjVI (Jjj^ojJ 4_lll (jl 

(Jj-aJ 1 - aVir . 4 jj j gV I o^LuiVI jj • 4jajjoU o jLixj lift . I viV ~p£>\ 

^)JC. 4_Lilj-ajVI a-iLall j j~i 4 nl j^ X a^La (^llali 4 ... 11 4 il< 1 1 4 jL^J ^11 

4—jlljllj 4 j U i. nr - 4-. ll . a >. (_jJJ o^aa^ll ^g-aj-uij t4-illlill 4 n. ->. 1 1 4 .W1 1 4 jV*. a V. al l 
AjjLlajfLlI jl^jall ^ajoLlj . (j,.. j~.^ (jni 4j^j ^jl^ j l . ^'. 1 <Jaai jl 4 1. ^ 

Cjj/lal-ill (j-a J—iifLII ^c-all j t4.JU^i»ll djililljll SJJaill jlm=aJ ^jll 

(_g—1c- 4^ 1~i< j i JaLail ^j 4jy.^iirll LjLiJI c ~°j ^ j)£jaj La£ 4a\~~.< j.1 1 4 I I 

. 4-aJiiiLaij (_jjll ^Jj-ajill (Jslill (JjjLujI 
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sr 1 ' 1 —3-^ ^—Ij iaUijj 4-n^aC- 4^ajj J. « 

« 4. L ^3^all |1 4*1^ lj 

(-3—'—i_>*Jl AiLa. Jjljaill Jii I La ■ .. .... » 

• J^j^l JjLJ* Jj l^kli: ^1 jl A^lalill 


ss— 5 >—ilil-—JL JJJl ^:,,^i.T jl J^UiLill 

<_Jj3 <1—a^l' ^!£ |J_j Jjlal) <La_yll A*j 4 m,^J I 4 ,U II 

Ao 4^*11 UiJI ^ 444*^ 4^ Jik. IjA jU oji^ 

■*“ jL ^u.,-. <aJ£ 2 ^yt ^l£ iji^ 

JlLj (J~aS J) -kujJ 4ja-aC 4ii. j£ J j tlLUj Jji ~ ; .^-, 

0_*J 44^1 4jiJI JjA*j La J C±^ J >V| L^liJI > J& 

S>JSjl ^ JU, JUaJ Jc. ^ ^ y^ll 

J-u5 ^Uiil -ijkll 4tilL 4^x11 ^JUI JSU, £ 

^ ‘ULuJI JJ^L} 4^*j j JZajj t4luojll 
^L JUI J^iki ^a*JI Lj^SjJI ^ 

UaLi_j J<S IgjV i^jLyi L£U. ILilc. 9 La ^ujj tj^Ljjll 

L^iUJI oLa AjJJ ^-ioJaS v _ s Jc jiilt -k » ,,X; JJ jJi ,i UUJa jljj^JI r lkr.l 
C5^—jj Ja a-iic. J*Jail 4_uiJl ILa Aa_j 4jl jisjj , 4.,. ^.1 1 

. ill 4j i'i'iI I | La 

Jyi-SJ 4-j^aj c !—ii L£UJI s La ^3 UalLJ Jj alo r-'jalj _V ■; 

cjJ_a. Ul« AaJj -VLj L^Lk iLLJI sl^J l^ji 2a. «J 4^^ JalJjl 
4_jjlj 2*j 4*^ ^Ja 4 *^ 0 j) 4uil S jUI ^jl Ait sjjBL SJjL=J ^ 
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_*J! L^/UsJI jl V j! laa-lj 4.2 jail ^ ^2 <^Slall j .u«aC - (ja <si3j o-i=J j 

J_*j jj_Sij j w x»»\ l 4jta.il (JluLaJluji j 4 4_Ajj L£)La» IgjlS j Cli3jj-aj jj>aUj.lil 

If*- 1 j*M -v II i"ui ■^‘uii i lilli j^a V-iJJ 40 ja 1! aliA ■aA ^ I»ii j 1 jC. dl33jj i—Jjiiill 
IAjj 46.2a.lj Ajjlilj ^Ixlall (Jj2 (■ j a >i ll <d=taj J jail (jl J jl ■Ax-S Jjill 

"\ \ s .m J J. .-I ■» 1 1 jl > ;a'i o jUil laxj jxaljjJlil A ^ . u^a xll L£AaJI JaLiiu jl 

.l^j \ iW*i 4_;\jjU i _jl ja V-ij l^-Ai l-i^Aj 4 Via. 

■> 1 4 $. jdall Jljill jj-sai La-iic. Jf£l £-jdajJ jfull AjaAI dlidSLij 

i .-o l jA^<3__*Ji 4_iS jl (jllll diiSjH jaj (J J I I 4^92 (jl-y 

j| Aaillj Jjall ^-A UL 2al tUaljii Jai (jixLjj^il 4 jn^»al l LlV-iJI 

(Jj^a—J ~ 1 <j\jVI jl ^1 j-i-aLjiil A ju<tw II AjlaJI dljLuilj 4 

.l^JaLij ja d ljJaait. jl_J lillij 
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>1: aIxj Lc!i3 j JaaLj-lll <Ui^a jcJI U^X^ii iabJLj .Jj^ i.-'i >J 

^_2 <g£li!l j ‘^g- 4 ojIj <^Ju^aj .iso L$_iiix - (»j'-V') ^ j ^' j i n jilt 

.(^>•1) 1^3 

\ jjjj >J jjlt 4 jIjJi'I^ 4j\j*^ t 1 _j^Sj ^La ^ ^ ajllO jd ~l 

■ lallull a-iLi j ' "‘- ' 1 l$j 

*■ k l ...il l jjij Jjjia. ^J] 3 jj 4 j\jN 1 VSJj'jjl ^jb ^±jn ^_ijxj Jjiill — -_J 

ajl *iyi 2C. yu jjoiill i ^It. Sj-lsll (»3c. jij is jLi'ii'' ^'1 >—*_)*J V -Jill jSl ) 

.JaUiui' sCLij ^3 ■'”’■■'< 

.JaLljll ^_uaii AjljjJb j^JAslt ^4£- i^lj V £3 jjj Jjsll — Cj 

Figure 3 in: Schulty. W. (2001). Reward Signaling by dopamine : ja*-o—*11 

neurons. Neuroscientist. 7 (4). 293 - 302. 

Vllniui LkaJl OJ^ u' tJuS 

v_jl jpll J ^_1! o jLi) -v f^yijij vs-jljal SjLlJ la!iLaJI o2A r~il»n i 

(j_c. 1_i jyVi ^3 11->-^ 4*aj (_jlj LpLiJI o3A Ini >*11 Lull j iVLa^ ^jLuu 

j_lj 1_ij'M ^3 1 1-4. V /yjl 4j_j*^aj IjatSjJ LalS j jj»<- s»11 eLa. lj| realjAll 

^\cl jt.yitU Ijjj lOjLil AjJa^xII Ij^L^Jl 

wj 4 j w ^ *\\ L£liJ J Li*3jJ La-o L-jl jjJI ^jls (jij £3 jIaII 

J_3 4j 3 J^11 ^* nj iL*3_pl ju^nsll Ijjj 4 A-ijL^jJ 

I* \- & J J 4 1 . ■« o^L_kij 4jw^i« \\ LilaJl J Lix^JJ Laa I^jujI V 1 jlll 

^ I I 4_^L=k. jjJ ^JUil (jt (jA ' ''''-S^"i < y^ siiljLiyi 

jjJl 4 -v \ -v i Ijjl ^ic. 4 JI 4 Li! ajLil ai& jli ' Lij. ^JLxiLj ^jlS Ijjj t pl» * 

.(Jilaal Liulyijj L« J-*C- 
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CS—Jj ja-alajlll JaLij j'l t,,<l.*M^I ^ ^'<^. jSJj 

is —:J6 J o J—t_)lp.l _j 7 >j daLi*laljj]| g.Lalc. l *i v^V ..I Ij^jjj Uaa» 

• 1 $ »i - 3 j Aia^Ula ( alxa]l ^gic. ajl3 l-iI '"<1 Jl 


u! ^ ^—JJJVla flxail 4aJI Ug-a Haj$*a "4-aai]l" Jlajj 

O — c 4—*?■ >° 4-®Ja — 4aal i Aaj 3 <1 i-j_$lala ^ jjc. 4 mi l 

.(ijlac.) 4aajg£J Ajil^aJI jC. 4a]L* Aaj2j («_al ja) J » Ul l 

i-l* -3 —I ® \J~> 4jl A jLij I jail AjIVI alA Igj JahJ 4a1—.U * 
li& j* _>lSlj i ja£l Uaa3 ^ l i ^aJ k—lljjJI (Jaa9 J’i.Wj <_$l jjj tualja ^ic. 
4—^jla <Ua3 ja£l £sa^aa ^_il jail J-a Jajla (laaj JaS vlilaj ^all *UiVI J 
Ui—^ t<ilL-aa» tla3j]l llA ^ JJ*$\ ai& ^<-W» JSj , 4i'ol 

jac aUJiVI olA Jla djjl*. lie. 4ji ^a.jVI JLaaa.VI j£JJ ‘<L*e Cill jac. 
• HLiJI ajLil jiaj llAj tl^ait ^alaVI ^"la jl Ajjlall ejadl ^ 4l. -.1 1 j 

<j—* —II jac- clllaJI Jjaaa k—Sjjaj jgJaa ^ £3ja-aJl c_il jail jj jj 

0 — ■** l j ^ (jj) 1 ~r 1 ' J ‘ i *t jc. <-_)! jalla laaaa La »* < ^ ^Sa Lalic. jSJj - 4 „ .al l 
I—ii_a ^laaaj iAxafill j-a Ijjallj la j-all dalaJI t_a*aa£aj tUai. ^jic. il^lU 
1 ^ ^J 1 ^ * 1 frlauiVI j clalla.VI A -*' 9 Li 4a ijUII al^j 

t_ua—aSa Loiaa tAallc <aaa tj.n^jni Ig .aaxa jSJ j !lala-a l$ia j *<<l l JL.,,,. 

.AaaHa 4_aa3 ji.VI (jiwall 

ts^j ^J v> LiaJjC. lac. lai_a JiJl ^viall ^LajiJI elA (jia*^ 

—=^j (^1 >lalijiall J_jaj £-a 4allc 4ajlla.j AaUiuila j» ■* \ jl ^ jUII 

. \j\ 4„i]| ^ lj^ 
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A__xuil! A —jAaIa 4 / ',' c " 4-Jlc. t- '.j.'.VI Jc. 1 4 >l »S 1 |j^ 

»AA Jajl jjJSj Aj 3I j! Ajj i <—jlitil ^ .*.1 -vVij AjLs! jiill _lr. _1. j . c j,., 

»A—A —1c Jwaaj jl Lil >. Vj tA-ajiJI r Uiy\ jc Jaa3 1 i jjsu 

AaIIaII JilA »JA JjV j jAik. .iLAjjjj Ja3 jl ^llj JIaa V^aJI clJV I 
• Jxslj IaIa V j£!j Axjall 4_Jlc a^ojJI jl ^_sjxj jl£ 


4_jI j|ii]l ^Jc Jxi: IaIa It N ^^ j ASjlLi ^LtjU AjJI Lwajl A^jJj 

lAA is&}3 ‘ J»ajll jjliJI AjJV! aAA ( _ 5 aaujj ?(v_lla*JI ‘ uaj jl) 

I I Aj*j JUiVl cbS £-jIjaJ ( ijlVn JiAaSl >_iLij£l Aj^ajS AibU cl ja^YI 
j) a] iJa'jJI JjaaII £-A^a 4J Ljaji cl^a-VI lAA 4 <a 43 jA c^J: Jc- 

i_ij—Ul jjy ^ »AjIjV ^JIaII (Jaiill Ja 2 »J Ja/OaII jA J ^Jj^JI ^jja aJ| 

JiaaII asIaII . J*aJI Iaa aAja* jAw Jl aSIaII ^Aj ^JaJI jA ^Hil 

A—43 jaA <_ 5 a 1 I <—sS^aJI J J*il! J AjJI Jxiilj i j4joll J clkiJ J jc 

cj — s*jj <J — jls]I cbl Jj3 4j3 Ia£ ^aII > _ aa_j-aJI jA Jci AaA jA <J*a jVI 

(JjUll cliw IaA j/ijJ jil Jl <Aj3j jA Axiisll ( J jAiAll Jc Aslill 

AAjJs oAAj cjIjaJI Jl 1 -jJI t nll * > J J*3 A*j Jcl A^ajall jj*jJ 
jl—S aII J j Jj AajaI] jjluiA JcJ J Jl Jl Jj*aJI jjiu) >■ ~tl» 


j-a ja>j j tAAjiil Jfl i_jl jjll jc I j lxlul IaIS a] h_ il Jil S^JLia ,JIj 1I 
jl J j4)l Jl Ajlg-ill ^3 Ji i i—i J-i4 Aaj 3 JcVl jSLaVl aUjI ( J tilj2kj]l 

fjg -A Iaj] j 4^31^11 ^JLc ^-3 ^JIaaII sAA^a <Z luul ^iftll oAA jl 1 lia j iolslS^cll 


—iswLa—ol J AlA A^^jaII JLx-I 1 ^iialill £ A^ajJI J ^JIaaII oAAswa 

.Iaa s jiiJlj ^Ixill alij ^aII ^Ajaj]I 
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AjIj] C- LJaa^ £la!I JjaJ i — Q J^-uj 

. <*1jI jajjaII A-Luj^ Ijlxll 

. AjIj) $-uJaa£ dll ^o^aII J^C- A-Lu^b. 

.AjaJ^k A 3 ^C»l "V C_iI^)a:^q v!.il*..-a j 

liaiJI j Al j y-v-ol] 14-iic. dixJauuJ £-Ial ^3 Ig.j^rk’i dAjj^-diil AljUa 

_fi jaJ A_iaj p* ^_ :La p-1_ JjIs Cj 3 j^j diL ^ ^JoaII a! jUa ^_iC- j jlixJ' Axj 

^uj J&1 Jj jJ dlaklsl * dl£ \ a\\ )n -1 4 <ajS aJ ^j^alll —tA_Ajl cidaSS dll ^pjjp]l 

>Ua ^Ahfc c, d&3 ’ ^-oj‘ 5 “Jaj^pJil o^J «-**• - -1 Lil ;dl\j j^uIajI AJjlia ^-.il ,_J_»-ai 

» y J- caI* 

















Modified from: Bugmann. G. (1996. March 26-28). Value maps for 

Planning and learning implemented in cellular automata. Proceedings of the 2'“‘ 

International conference on adaptive computing in engineering design and control 

(ACEDC96). Plymouth (pp. 307-309). 


uM- J-rr Sr 1 Ulc-j J2ijfLuj f! jiljj ji jSjlL j 


VllJLi jA jl£ Aaii-aaJI LjU. dl jLu jl I ^ 

A-JI 4 _jk V jjL -Jit £-# j jl 4*2 J jlxu to 


Jj—alU! jA 5 ^a*JI ja*Lj-lll LjU. JaUj <jl t jjl jjlill cljJ ^'...3 

j-—' 1 ^3^' jj^ j* -Sjail jSai ji 4jLi ^\1! UaaJ lj 

r^— 11 ^ ji j^yj ‘3jsll ^a*ll LjjJ J LoLu V-v-j ^ 

jJl_i!l iiljLij jUjVI JUaii jc. djl J Jiili til jLuj jjl (JJjL jc. 
LilS ^—& Jjijajl JjL jc. fkill ji t^Jlai! Jc. jjiAljJ jja. 

U— a u —^l JI - »V 9| JI jiju Jill 4 Vs^a II JLtiVlj A lajjik (jLij jajJlaJl 


.s_il jili JI liJjSj jl L& jac- j^s jaSI ^cajaII 


JUJI jc ^a!| 4JajJ 


'-4j A 3?‘ ^=yJ^ -W JW f^«JI j* £a1I Jjj 

^a.ja!I (j/> jll 4 j 1UJI 4J1) Cjlj ebiiVl J!_c-9 AiajjaJI .1 w3 t J AJsuja. 

CS^ A3*" 3 j! ^a».J-all j-c (j-yl Jill 4 Ajql l Ajl'.'G.a £.LdV| IjSj I Jr. ,_jjjl J 

j' -J' j* Jll 4-J1' J'jtiVi Jj IldJ ALjjiJI jjJ , J^ 

. Jiia jl rt^JI j* J]l Jill Ayjjjs JUflSfl JI j ^aJj 


-J— ill 4 —f*d {d*i jl jio J»Jll jjlill 3ij Ja j.",Vu..j i 


"U- -Jj s! j) (') 
‘ ^S-jl -^-1' 
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A jl 3-JI 3 t _ g jlsAuJ IxJ 32. ^jII All 3*!! Ax-asi j ii ll 3L j ^LxJa 

t t 

i_il__Jl £ 3 jl 1 4 j 'N I AJcill sAjLuiI 3 Adu^aJl 4 jI 33!! cLalc. 1A 'i ■ 

^1—jlUI 4 —ljUa ^—11 j —j£ij jjJ s_iAA| 3 AjAa.1 jl j* V Al Ijjlalj 

j-a a£L 1 I j ill 3LI oaIc .1 3J JJ ^30 jjjjAall Jjkj j S ^ j~k.LJI 

La jlcijAij j£lj 4 ji^ 33A v_jlill ^ic- _3*ja! jl LL.-vl LjJbkJj 

>tS d.a ^ 4 jaj^k]l iVilai") Ja*ju 

3JJJ 3^J Jc. ^ i uS'i Aa .1 el Axil 3! * Li dll-la. 3 C la Ay jl A*-i 
dll—J 33!! jl_j I^C-LII J 3U.I LI j Aj jjlao^l Ajtlll s jllujl v-jjLk. Jl ILJLa. 

1 jldll 4 -ajlaC. j A_a^-a 33-al ^jA ^llxJL Janj La rooll ^Ixj 4 _dd jc. o-llAaJI 
jj ''L 11 jya LiIa J^^-a ‘ ” 1 • jl LdLdcV A_Ua'l'L _JJA'J\ oAA jl '. IgJ J jS) 3 
dlVLaTtiO Jc. Ajb dll jLil jjx Ail3-0 4 jaaji ^A Jj tLiL 0I3J obi. ( axi-ail 

Jab jj Jjaiuiali diLl£-al jc- AiajjiJI eAA (JDLk j-a LaI mil jl 3 t JjAduall 

1-J3_ £11 lift jwail jl VI ( _ s ic- 3-ul i Ll 32. j-o ^JlxlL jbbaj (J3JJ3 JaLjJ 

j 3 jp Jli |_gjul> «al bL_)iJ3 ^J^LdaC- dli ^ (j^ 4 IAjj illLiA A 32.3-all 

. 4 j]I (_$IAj <JaaxI (jl 4 pcJI 

b —£a t^^ijjyall ^lUll ^3 AjjL Djlc- ,jj£j t _ s dll JLJI oaa 
( U ». Ti ^pll AuijSlI 8AA3 tAjjji^jyi Ailll oiLjjiV UI dil3Lx 

Jl (j-cald. 4 _a.3J A-aC .1 ^-'iiA^.33 t^Lua Jl ApwLw (jjA ^llajl (jC. Li.Idol l^j 

( t t 

jl_S^l l ^ jl <U± CjI jUc-j CjLaIS jl^VI jL 

a^aS^a A j>.Ialjj CjV jljt-oj 


^>i jVl AjajjISV^ dU^it ^3 0 nil ^IaD t ULoj ^jLiiJl rt-k-ij Jlj-a ^ J 

SjaxaII jlSsV^ Ajislla 

• JIa cLa oj£ ^ ii^a 



t 5 ' 


J-a JJrsj ^ k .a j^a La jjl£-a Aiaj^p. Ai.jj (Jj£j I <w (Ja " cs-^M 

£ £ f. 

?4jjI J u' l3f ul (V -LlslSL <J wa i -V CljlxijU"i (Jfij Ajlj ClnAi j K* (JS 


4 A 


^l*jll CiLI jaJ ^ 4 j&I jj jjSVI t. . 1M>\ l (jj£j Luj J £J-^I 

^au-all ^Jj .laj) jkJI (j*a 4 _LuiLuj (j>' ilj aAiSklj 4 Li i j-n. ^ jjj 


t_ijSjouX^£ (JjLk jj>a ^aJla«JI Jj 4jjlil IgjJ 4aj£|j (jj.li 4 Lu jl. 0 L&j 

1 nil L> ^ ill (jJajj <- 4 at’i-v * j ojji-La LLLaJj ~j ^\1 l i 4 IL i -n j^a jj^aAl jLSala" 
J—aJ ^—1c Ja-aj_SI La jAU (jjLikl 


1 —a iSj (j! £jia!lui 1 Ij—^Aj tjaJ^iSI (jC. LLllj (_J^_1 -\ v ^ jk .1 (jliluL ^J|»1 


(jl (^..a uLij (Llji^a LjIjAJJ lLuL La 
^_1 A. 

.IV JJ*Aa ^Slc £_a LSjiui 


(j—Sij ijll jj-iaLa. £^a Lm-a jAij i^lil" I4jjli cLulVj 


CllLoiLa^.1 JaikS (jjiilj 4a1 ifl ima (JLalj 4 jj. ><1 ^ i_ sIa&L j^jj lar. J 4 aV~il ^ 

(V^j^ f^lUJI ^ LjL liSIac. jjV (jl <j5Laj lilSLS" CiiLiai ^ 4 jjiaLJI 

( ~ J —^ (j-L) 4 lSL^ (Jj^ •^Lc.ajI t^LSI ^JLkJI cAiliLSI ^Jlc. (f* t>^ LS^ 

.LI (jV 4jl ‘' i^. 11 ; Iaj^=L LlSi (jla 4 t5 i J j4^SS aJLLI a£ja* N . L 
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4 at"v^ •'>j\ Jj! - cA - • \a 34344 j' jp. 

^—±J) l*J 3^J~j\ 3 IjJ) J 3 - 0 >13 ^’uUl-Vl tuliH JL^i J j-a; a*~~ _j 

e_jll CjISjsJ Ilia. Aiaj ^jUulja jj^la 0 s * l^aSawj £-lj jja (J^- 

Aaas) jiU-j'i 13 £jL_aS’' jJJ iila-aJl jii Ui*i .il.44. : ^jja. Uj) ttLuiVlj .jJal' S i.~*.: 

Jjkji ^3.14 ’ijjl 4 _aliij cJ’u^aV' ijji Lciic. . c-^ .-3 ^aa £»o . ul 'iiil liLL* ^3^ (“— ——’ ' 

•Caliii y* .3 4 ' «i3lj-4a^n li) ^jSIj 4 irw .ill i. n. 2/1 4j^4 3 I La4 

_J xall LiA t 4 la 1 i-ll .,-a^I '.■ r- ieLiaxll 34^1 4 -''' a ^3 .14 —r' 3 . 1 ^jjli . SjjL^L 1 ^_ie. 

jfi 3 -~ ~W 12 a A-14J 3 i-a^alij -ilLu-aL ^uaLaJ 3 *^ 1 ' J 41 JJ ^ 4 ' 1 *Cia^ 'il'-~- 4 2 *-l a j3X3 

,^3^1 jpHj 1» . 4 ". Lai J.4..-. i£.i 'aal ^jl *^Ja_«j L 44 allal! ^ 3 ^ 3 ^ c-'—X’ Jjc 

Redrawn after: Castiello. U. (2003) The neuroscience of grasping. : jiaaudt 
Nature Reviews Neuroscience, 6(9). 726-636. 

(ji J_^ J ."■_Sj. .o jlla ^-aii a-iia^aj Ajl 


> 


a j4.l7i.il i^-jj _■ >.1 -v ■* ^_aij ^_£i 


U^V| 


^ Jr± 
(')« „ 


^jj—j jiaJI JjlXill) 4.*y 1 Ailll ajlHuil J_yi oJA 

t 

JLul^)jjl_3 ^latull ipJlaJlj A \C*\ ^11 Lj^^,jj ^jbtil ^^jC. Aj^xj L* 

_a U-J Ai^LAJl II^I^qI ^ u>n ^) ^ Lil 

t_gjal-sTi ^ ^]| aIL k \\j o^).. .v?Jl La cI^jLosjSI jl Ai^)XA]l o-i^J ^ >^>t 

V1 iVl_-n^J. 


40^1 ^JA JaJiA * JaiaJ AalLlJl aUaJi k.t^j 4JjLA-a ^o ^ UnVf U-i] ( ' ) 

^j—« v"llj> ^i'v.^i jjiA ^ ^'ol ^ AJ jIa-u eLpJL 4 ^c*i^ 

A—Jj—ja VIJ ^1" v_ki^ j \ jij% jj3 AjI jjj ^JAJj *U jfrLiuij lAjl£2l s jSajC- 

4_jl _A i iAijlia Uj ^JaAj iiftj iailnii o-^Sui^ J_jLd! 

[J J Sll a£- 3 J *J »>>» i JjC- \A jxIa 4jj\ J *0 JjC 9-a w > " . ^-» 
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VI iji^j ^JUil £a !1 Liwi jxj 

^jjji <kij ^ill f-^b $ -) "-3^ ^ <jJ ^ ±? 

JijPP j*J>\ i^jjftll jJl*Jl ^ jlj ^ ^JPP V 

LS-^ ~) i<£ - '^ij^ >s~*P o^’ 

-0 “jJfr ’J j r^-*J ^ -^'vrr 

^ _jjui I g 'C- v _ a^*_j v i Ujl ^LisJl j Jaialll 3 u^iol UjluiI j- •* 'V. all 

j£ j . ,Tl ( 3 _ 1 Jiic. Jajl jjdU ,->!»'• 1 1 jli ■ MUS . _U ;—i. ■—a JX— \ - ^S. ^L- 

CjJ _ jaitil! li* Jla jl jjSJ jC <— Sjaj U£ jl J £j-iI C Jjliai ^Jc- 4 omiI j.1 

V^LUll Jla ajji, La j jl l^JA^ 1 -llljl JJ^JI ^ '■ 1 j^ 2 > J LalLo jLidl iic. 
4 jlMJs 4-J1 J---X’-' jl—Jl Jiijj jl _p-ll' _>Jj]l Jc- ^ j-i« jl 

J3J—JJJ Lai 1 £j2* JjZj jl jjJ JSL; w " ~ j-^ Ltd - ^Lu -L] 

. Ig ■■'<'! 4jaUiill i j J Ja p ' • -* 1 ..’' " .% ;•?>. »--3 wj jIaj 

LL=J jjfL j lii-a j£«J Ji J) ^Ll' J-aal' ^ j' Sr^3 

L_j-ii ill 4ili JJ jJU j Ia! ja\ 4jj*j 1I Ci^ajc. 3 Ljj 

jjj Lijl_> jj£^jLo US, jl J -I i aj-v ^ 4^. 3 ji — ajj Aic. j-all (. _ IjVuaj 

Ia ja j l^-d 1 j-n w"i,..l «UiU ^iJA J 4ilijj L^JJ- 0 3 Ullj 

> ■s. l ‘ jj£ y j I,>> jr, j ti_SjliU 4 j_^j 4jUij ^ 4jlsJjl^iLaS 

Jaj_jjl La jlc.^)jjj uilliS jikVl Lojjj 4 -n 1 , .. n 4 jS*jj j$JaJ 

^«a jl l^A ^j*-a * 4 <4.1.^-i s,Uia^ 3 *ia 4 '»» ' (_ 5^11 4jk 3 IU Uia^*l j)jj-aj*>A»all 

ji > •_' _Jlc. /■. !.>» jjJa 4j'lSj >. u>il«ll 4^jll lAjl j V i' v—ll Vital j-LIaI I 

j±\ U_^3 jV ‘ S ■ ■>■»'» 11 4^. all j! J 4j! LSjJjo jSj ^1 4 ..IVi ^ jLiball 
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1 ' Ajiai] Ajj^j til^1 jj j la. aJs^jj A-ii^k ’ml ^ ^JaLoll ~l»* l .^ft j 

/ ^Aja Jill AjLJajjVI aift Aj.l] Jj| 

Jsjjsll fJUJI J Lutjij Ajl tljlLl (jjja Jajl Jllj JiJI ji r^Jal jj 
(J* i-ll J}_±. o— jaij JlaJI Jjl AlUill J Ajej_^±JI AjlaiiujU Luj^jj 
a A—& til J^j V -llij Uil -iu t JLijiall jJUJI jc. A^a A2jxa ^ .LJ J]Lj 

oJ— A jj—S j 1-a ajlc.j t,^5-ic-1 jjxl Jj lil Jc. ji kiilj tAija^all 

.4j_aliJ| LliiLai j lijLc.j ^A Jc-VI JjxVI 

JUJlj util) 

ts— 3 A —vj^tiil IJLxJI J Jli ojl=w JlC.1 jl J V if\ jil 
j»ll*JI lillift j lU vi li ft iAjjl AloiJ J _^£aj JJJ Uj S ja^l jalj Jo 2U. ..4 
|Ji—*JI 1—aiu tiljsoi Jji jjjSII jjlill <Lil (jjtil jft ^ill Aja til^pji jil! 

tjj—Jj ‘^-iSjll J Ja til jaii JiV ilia. t_u JC. lift j 4 jA tLua UjLu ^Jlu 

‘(Ji—*Ji jp- <J-a 4 —*- sa ^ i-* J tliljiij Jj^-la Jl a£_^sJI siA 

Aj£iaj Jc. JjJI o jj^a jjii •ij -tjj& <1 jjiuJI tilijaj .ija* j) 

lil ^-USlj -p*—JI a^)a J .Tic. As j.^iil SjJiJI .Jc. Ajjiill jt^ j^ll ^ i^AiC’ 
tULoj J 1 *JJ t_Sjjoj AjSJJI Jc. t'llnS.n jll ojj^all aiA jli t \<r. S& 
lA—LOall J t_)Jill a ja*i jjC. jijl JI jLaJI j* J$e. «Jli£ja LJS Julj 

t —) ii >I I JI (jxiVl t_iilaJI j^ Aj^ntill Jc- A Ual ..ill ^ j-v .til l ajjj^a til^ajj 

- ( ( 

jjjj jl Ailii jx ^illj i(_>uLMta^l J (_gjia. jjij liAj AjSJJI jx Jj-isVI 

* j?^Ji i)i fi iS~p- (ji A '-rr~^ O^VI J Ji*Ji J* ‘tJ^J AiSiis 

Vtiljajj Jll ^ 

—il' »-'j j ^ cLja^Jalt jp-i "jjjJI Jp" Aa .^11 ■ ■;■■" ^3 jJJ> lujll _i»j (' J 
• jalll Jj jLil UiA^£j y jS) '^t'oj j ijjll\ J 
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t jl insl lj jLJI C. AS_)ajl (_£.!« £t*jajj ij.iv 1» 1 1 r- Valj 

<—(jic. <—sal jll jUaflll jl J&J 4_jlfj JjajJI i.lj (_jjl L»a j| jkl 

s 4*-^ L« I jJli liiSJ j 4 tr u£*JI cUj^I ^ d j^j ,^JI ja ;£J| 

cs-^ ^ ^ S Ojl£ I j] La kijx* jLij (jjLull jc 

jjlj$-a]jA. jl jSJL (l^jL?. j*. 1 Ljij ^uc. JjJ jJI ui ^1 ^1 

V l-llj^l ' 11 1 4—Sj£ jiJj A&uuJI ojA Ijjj£ 4~'U,* 4jLa j-o >«- 

( t 

jl_j 4 _ujc. blja. Ijj Ail 4LI ^p. 4jl£j=J jjL ^ jj£j 

LpJ ltJ j- 0 Ail£j J^-kj fJUJI jli Ajt-l^ab l fl;l<-. Li ■ U. 

?4jjlc. Aajjkj Ijj jjc iiljai Lojic. LuL ^Jl*JI jiy IjLal 

ASjC. Aiiu-aSJ CjLojka AjJ lia^o jl la4 ... jMj . A\ 

^-Jj ^iji—iyi jj t^j—Jl jA 1jA a jl <J]j <—Uui cA£_jail ^ j3j i_Jj3 
J , n '^ l — 1 i'jL. « j yi ojA ^1 .'iVu .il jSxjj t A^^iJI >- ; n./i ^jj| ji*J| .“ . u.<- 
^j £J I uujm l ^ l l ^iK I i * (jic- jiiai jill AjsjSILj (jj3 Jl 

. jjjJI jx -Jl*]| jc. o_ jjj£ Ij^al ^Jl ( al*jj 4jilM I o^Jj LiAj 

CS^a. Cub AilSj fJUJI Jjjj likaJ jjjJI I jA jl ^J] jlajj 

ibjjjc. iJjaj jajj AjSjCII jj3 (illi&j IjA 4 _jj| jjj ^JUJI ojjj^a CulS jl j 

CjbljjaJI jl 4_ij*j tljilLl ^a liA ijjLull ^lik jl jj J 

( 

J—^ l 5^ U'j ‘t/ J ** 3 —^ jjaLuia.'^l ^3 Ajj^Uall (jjl jjijil 4^.„l ...^ II Z. \ ,\.t 


1—jjj i ^ l- jur . ^ SjL Jai^Hi Vl aLjj^i (jSJj j3 Ijljla-» kill jL<a Ajjsu »j& (') 

l^. 1 1 n VL 4 J i * 1 ' 45— k k~l ll ^jc. v iIvj k^i^wi Laj A 3 Jj A-jl i Ua ■.-> ^ IjLoi Jjjl 

:U3lj .Ulj 4JuS ^.klJ Auajiil kd Lj^jj ,Jj ilia. Sijia^ J*i]| Ij^j ^J| J(Vji 1;..,^ 

<J—^ - 1 kj^° 4J® 45^ (VkAu Lul Jjjl I^jS ia».>>i % yc js jaj 

• I*1^1 J Jjiiill j ^£j V £ v a aflUt ^-v > 
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i-jji Jr*—-=> J &=* ^J=» ^Jc. J cSj ^ ^Ux 

Cjjiaki' ^gjli aj^ a Ji lji jjuii >4 i‘iVi jjjj '-a. . >i /jijja, ji 4 j i«\ i ..,*y I 

LiajLaJxal £^aS ^j! y i • - 4 II \ » 4 L^-i Jjl j 'Cl t r 'l l 3 Jj A. \ 1 . '''''' 

Ij_£Aj . UJ j-jjJI (JjjjJa C. ^Luaifl ^ A<o f oi l jjc. jjljjijJI oJA $lj! 

•i^- jL=^l fJL*j! ^ AjJLaJI j^afill liaL(uAl JS Jjja^jj J lj] ^jJa. 

:Uuiij £j&jlj V )jl#J 


i—o JLj jS-J-iJ lAjlii] ^jjjla. eLoinJI 4 j 3 jlS jjl ^y> Cj3j jLa. 

>iUj—£ I_jji— jJ c-L&lxJl ^jSJj lA-alaJl 1 g xgSj jl £3jioll ^jx ( _yij] A ,^-». 

—— J i j j . - jf» j tAxlxJI AjIjIuiaIIj Aa-jjLa-aU ^J ■ ^ • jl i^jJI 

■ A t>; ’<i ' ^Sj jl — ^JJa3VI jA J — j»J aLIS_j Alkali 4jbjj Lli jaj 

jU=J 'if Ijlxla t^LuAV! o jljj AjLoc- AjuiI jj Jau lialJ Cuj*j IjJ <jj| 

~ o jLuj Qm JS jUcVI A. t .Jj j La jA IJAj t4,, % .g,.i l l ojLjl _^J&VI tj"-- 1 " 
Jix iJjii Jal .Aji.Jc.jJI Ajjl jj LjjjS (jj^ lil j Cj_}j] jj Jjj '''j 
A-C.J&J ^jJ-Tl.a- 3 V Ujl ^alxjl t_iila. (3* £-a a ^-4.1 1 ^jic. ILnJj jx j 

^-aJI tjV $4j ^auxj k—S 3 *ai Laj Lluj Ija^a jl ‘ C-UuJI ilioiajl 

.Ac.JC.Jjlj ^Lja.'if I LiJ <. ' ilnij ^jll ^ '1 . ^iV 1 ^JJ ^oljVI iJ^J^ 


tjXuaJJ ^_>AaJ < Jjvaj! (jluJjfl jJa. j^Jc. Aj.i.ir. i_”i'M -a”'..■ a Ja.jj 

J—JA^il Aj^auuaijili ^jjJI o jjj (^JaLia JJ (JjIjLjI JLjJibaiLjjaJI oJA (JjjJjj 

4?ij— 1 Lil vJjC_Jjj ijli t^^jjJI AaJ->iA ^zjJa jj V — V JSjg^ j_ja*11I 

d f' * ojbj ja?kJi .—S oaa r /ill ^C.laja'jfl ^..-■■a ll ^ a ^ i ".J_jl ^ t^Jjj A I 


AS j xlm wjjl£ Ijl jSJj tAAljJt Ail i jh ' *. Ai_jjjLo J_jSj jl ajLuj jl J 

jsl $2k J w ^3 ojilih ciiili iA^fc^oSl j+*alG- ^^3 1.1^ 

♦ Ia j\ ^ s jS^i % j* wlLi.?^'? jAJ ^j-v a>>\> JJJJ a-kj —I 1 
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u—SJj ijJt ■WiU U ll i U"'..i l JLa. ^all <jLliaJI 0 kt> ^3 (J _uaaxJI bl .-".II 
LS* AisaL oJbj JiaJI ijjxu ( ^U-uij A&jjLib hj j clul ,'<U lj| 
.<itbU^I <iii-4 j]i Cui Jja. 4j) :^l {JaLiill 

*'—^ cj—jjbi. ,ji jjawJ Uaj 3 jjji=jyi situ tiiaxi jij 

Jsl Li jx.il ^ £Jijj (jjj) ;^i*AI jAi u ci l«j jaiT’ :cJUj 

OCi V CA’ij .4Alill e Jjl ala ^ ALL j r^Jij ,sJl5] 

'V^ <>j J yH-'ij 

£—dll 4—A (J jll £-JajJI ji Ajjjj^all! SojIjJI b, J 

CjULi—a.) J Li-aJ (^lll SjAaJI A-ikia ^ ( *_AJ1 lift As^jj 4 JjJj 
^ W- u A ^J! 4 % J J ^ V il ^£Jo c^i 

. l$J_5^aj JU. 3 jLiyjJ jLioJi 

—a. ^—e —u j—a-j ■ (J^alsv 4i.Jc.AI ^ 

‘ *(, 5 ^ s?' J* ^ u)j ^J=^ tala. ^LaLaJ 

I-eS L±£iLia—C. jijj -J-io ijauuj Ja^ILJI _j liALoxll ^ ^ •■ ■■> t -i^ i 

tl—ialjkl L&ja. Lid ClU-lA CAULaAl ajft J&j j tULali, bljj j-jS*. 
ul j__LV| A-J liljai (jja. 4x^a (Jjaj AjjjjJI IJvJ ^a!| d'bbAj j^J 
*-*->*) lAa. o a <Atj_Li j_J jL\ jaxAi 4J* J A^a. Ijl 5.h 
J-& uj—2 j 4_jbJI aA £-]l SjJi3 ObLU jij ;(iAUi 

-ia.1 ji] j^LkA (ilja. la Ijl ijju loj j^uUI r~A\ £;}-,'»■> V j * j/«<; 

.<SjaJb bjl > i ib ,ia.l ^_ab V >iiJjl j (lialjJal 


V - 311 U “ U W«*i ^.>Jb Aal j > jSld j JU J ^l(') 

£>'j ^r*^ 1 3 ja ^£jki» b«i. •. VU; 'J I ■-.<! > 

^JiJJ £'jj (Jd> U® ^4 ^ bj«j ^ Cal U, ^^| ^jaJ .jjJaJ J ? . ; j 

.lili) ^ Jajj jl]l e* J ijLaJl ( 1 Sai 4 
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<-jlV uJ £-V (JSjoi 

AjjjUili -Lu^AJiaJI fijjoikll lu>uai\ l t nyiuii 4 fl-L-ia (Jill t— Lu g ai a (j* 

j \ in Ac. Aj \ a >\cl (j* 4iLlaiAll aJiA ^3 JaLou]! 

^3k.l ^A £. I J^jolII A_ij-ul^]l Ja j.Luxll »llll Aj-klxJ ( ** n \ ^ (j]_J dlil 

. UaiJ l ^3 tikJI ^»_^L ^jjIjj (_£A^ ^)JjjU \ laT* . 
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aII 


From figures supplied by Surah-Jane Blakemore from data in: : ^_ 

Blakemore. S.J.. Wolpert. D M.. & Frith. CD. (1990) Central Cancellation of self 
produced tickle sensation. Nature Neuroscience. 1(7). 635-640. 

^ BU Ljc Ijj ^ ^ 3^1 loU 3] s J£ uaU 

Joel ^ Jj^\ JI ^ j U) 0(U 

CS^ £ A) VI ULki. jcij J\ A^ liJ 3 U Je. ■ I .) 
•s-sa^JI Lib Ujli Ui^ u Ujft I j] ^31* 

Jc Sjkj-JI bi jL ^L^yi ^ ^3 




^ J aSjUJI j£Jj i6Ji t J* J£ 1 aJc jkn„i ^oll 3* 

^ ^ Lil j*Li s_u*J I^Jj ‘I^J b% J Jkcj ^J| L -,|.„|..>vi 

sJjkii jl-V ^ .J j«Lii v Lo-c sjkui ^vu 

J« J tAua ...’Ll jUl Jjliblj ejkjJI _jA Aj j*bii U JS3 

6 -il^l c-ljj ^ 4 *JJ Laic ^l£AilkJI 

^]l_j jx_aii 7 j *«—^Jj Jx^il sjSLII ^ Ac 4ihA .1 1 

sr- 4 -? Urr M^jlb ^L^yi J\ UjJ 

0 Aijl '^L '—SjC-l (jjjV ^.jic Oj J-loJ b JxLIj jJUO (JjLkiil 

^ ^ l4A JjJ J (bljJ) 

Jl-xiVl ^ <> ^UJI jib cilil J J Sjkc, aJU ^ bi 

.^131^3 ^UcJ] ^lall (JLJI Jilj e tfJ tu ^UVl3 

: JLiJI ^Ic 

^ :Cjli t> s->^= j Ajjykjyi sjIiJ tjja 

‘"^’ i:iU uA i> 4 A ^ ^ ‘^iVl JL yujl ^ J 
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jjdxaS 2 Lo «A 4 \ j£ jS J la J kAlc-'i dd' liLa V d22 til • - ic -l j i V 

"•U ." ■' < j-v il ; 4jj2 _k_ d'-d AU d] \^)',Sa Cl;S&a 2 daxil Lx j >4lx5 

.(r-r _K d j dJliiil J,.oiVit ^2 4 ^jjVjji Jdj j£iil i Lixc LjjkiG 
—4 la—i. ^da ^Jc dll J_j£_> a-j Ajjpjll alA ^ JjijLLali jL 
i, i. 3 2 J! dLjd: ^_k- 4_d]l I j23C. >»■ i\> 2cad £21 ^11 ^3 2x11 Lads 

."'! a l J- '■' I jai k. S2d' ^_]l ^ I jl - .a j j • Ld-Il j. .1 all 4dtx i.->jq*L.'X 

.a2^aLall Ai. ^pj' cfc 4l j£j2j I _jjl£ La ^J£ ( -—Sdi ^Jl d ail 2Jl 


£ llalLaLi Lidx /J)i 12A dl jlii a 2—aaLaxjl ^aJlc. k J^T *^ 3 

'i __ic. J Ldlxj c AijaJI ^-ix La2iix l •.-•ax l Lilli "tiLld jpi 

■ ^ "■'■ ^aJ III ^lla. J V-Lid-^ 111 jCiLix » — Siij 


^2 111; JjSL-: >al 
. dilid 3 - cl 2*1 Jiao £. iaLdi ^L»oi 

4 jjj _2 i _jxSi!l cLok. ^4 a^s' Aii ^Lxll 2 >Ux £-x Ajl jiillj Ji2a.j 

j. l j<ixH J^a le._jj 2ijl »4jjljJ! dill jjll ^ Jill -1*4 J ‘J l '44>^' <■'j] »2jdi 

5^41 J -A'- ■ dlic. 4 j £ i ■ ■ £,1 £_Lddd lij*j Li££x; • ( a& -ill ^yC-^da^xll 

Ailij LxLcj 4£jaJI e.lc'V »daA; di^ll ^.daSJ 4jli ^»jaj All lx 

J .liClj Lit 4j! j ll ,_^x iJ^xJ ^) » -tl- ' j i£2l ^11 ^^3 

* , ( 

Jjia'_ix _2 UaLii jj J £jLi"'..l> CllSjaJ' Jx Jlxj p.jSU All U jxxdd 

ji Lade. S j'LVL) 'ia. ;4ex]i ^2 A L . ^a l' dill Ad 

djl_S^pJI cl j ^_2 l_L jx djj J ^jS^xJ djl£ ja clll 


Aida—*i Vyj- 5 —4 d^Cj-^=>1L^ iP JjjjS ^ JjSj J4 Lp JS 4_dL> 

^ lr. £ i4 aJ Aju^I odxl I ' -\\ o^pxa 4 L >^c.^ ^)■ , ^~i 1 | 1 £ \ * S~ } '± 1 ^2 Axitdxil 
_dd 2^x “ jL\ jjj2 JdCij ‘^^4xi' 


- 2a_S2 
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4 "J CJ jj-i -ji-aa. SjuJ fijiA ^Uij'il lobLc. JjJ 

i f 

^1—J 4^ud>. JUuj ‘S-yj-^ </' L? V ^Jajliuall <C.U=JI 3& JJIj 

r . 4 ^: .. m j^ a—!jaJ I £f~aVi W"jW J J£a? UwjioJI a sill JL-J j 

^0—11 j—sjall <_j 4iUb Y Y 4juilij c^lsia. i_jj.ij ^jjl AjUILj 

^—SUlb Y,r 4$i& 4_i**j ikjLjJl 4tl«JI ^ tJLiJL ^jVi 

j <_s^i iS^S^ J U^d 4*j jLa-c J ~.Jj.lII ai& 

JjSj vjiH ^ i^lsB s^bjJI j* lk l+.j s ^1 

Ylk^ 13 a 

La^ic. l *) Wj (jjii! LaJ l _ s ^~e Llijj 4 l^dj^ 3 Lp" ^~~') ■j"' ' 

/ ^4j3tll SjJI gi J^' (jjSjJ ^ gi Ua=JI 
(juJj ( ! J j5V ^ 4jji cdj^jj jJ Ijl jSJj 

r'*"' "H u) -*^J^ cSAj' tffjj' Jjiji J 4J^U ^Lol J i_i£ (jjj cUa*. 

*sS^—<J—* Od —2ll=»-a Jjjjjjj f-^2J ^-iwo jSf ‘(j£^a JLjiJI (JJjia <jc. 
l^ic. C ^JI ^J UiL^jj __>al jl <LAj JlJl ij 4jJ :J jj\ 

(S—=^ £^J-^'' 3r^' Ls^dJ Jjji gj)l 4£jsJ 

iS j'—§-?“• ffl—JJ P J^a JjiuUj < ( _ r JaUI ^JJ <J3 -ijxj jji 4_ja>J 

LS- 5 ) ^—^11 j—»'jVi) JJ j (d^^pji 

C5—4_i4iLaj Lujj jji ^ -.- •' . x . i (jS^oj : Liilij . dj^LjaC. 

Ij—& is a*aij t^JL^- waC - _>«!yyi ;j-o 4jjx^» <LrtLj jjij jl La Ijj CjlaJLui 


j>_S> V jjjJI wjaljJI OlS Jl jji Ji r... J«ij Sjbc Jji ^uaUJI ^ JSi (l ) 

is—*® *-i—3>J' ‘iiC JJ jjV “.... <J«il li!’ : JjILJI J jJj , J a!*sj UJ l£jio LJ 
.(ij^all jiul) JlJfi V yiaJI »ii J "Iji" Jjj IaJUi U tkjia LJ jji 
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J^i—all j__a JAjmA j] '-t a • jr.2^Aill' ^fiill 

ijMj —ij ^K^ l CL)l£ illUk ja^all ^1 (CiLLjnaJI Jj 4i*j^all J-oljVt) 
±n J aC. jjj CjI^JJ^I a.iA ja <_jl aJ_j^. Jla jLii.1 i_j'-^ a |-r 

LaA-iaJ ijyJjLA J j^mll jlSi Ijl La jl.C\4>y Jae. ** > I ; LU Liil 

^j*-ayi (JlA£_)2k \j I tj/ii.aj ^jj-aill «. jjJa ^ jinll jl .V J ji^l £a 

^j\ S^gj-i—S*JI ^jj^aill j^Uajl 4-Lij £_a J}£)l jjj jl ^ 'J 
Jj 3—li-dl jjj—& JaC. ^jLi* n j tlgjjjjl jl Jjji ^jill £jL-aVl 

o.lgJ 4.^-iuj AjLlS 4£ja. ;_$! JaC. jjj HjLLjj jl ^Jl La^iu ja jJj 

^ ^.Ajxaljll lijlfjaJI c-l-ll ^jic- jj-ia A .>»-v 4 jA Ml A-^jLo-all 

:^4jIi1a1) JwiAj LaHt 

1 1j j *■ • ■ - j Ijal c-LuiVl (^yll Jjaaajllj ^Ull jiC- iilj=L>ll jAjj jl JSjji 

jl J Lliu.1 >a"vl j jSL AjjlxJI 4_lLaJ ^3 ja-I j 4 Aj 1 aLaa I ^>al I.1A ~'-~^ 1 1 jaj J 

^—Ull Jl—*3^/1 Jj—J ^ aliuu (jJt jll (j-oijj tilbtil j^glc- ojjoau) Li! 

jj£j3—a jjfLi La I jJltjj 4<il^pjj La-lie. l)u!m%lj Jala (illjjJ Lij.ll ilxjjjl 
J—a C 4^13_jll Jljla li£ jlj jia. IjjI£^>aJ Cjll)ja<aJ JaC. o jjjaiai 

. jualb (jJ-ui^yi ILa JJ-kM ILaL^.j ILLa. Ja*j a JK1I ^ 1 jjL a jl 


_j J 2L4J cLuiV^ 0 ^ r - » a^jLlil LjaJ >.*jl‘u^ mtt 

l—j.jS j £a JllW -iL-iVl .1 4-iV » Jii _- • a" 1*1 ‘ij^La uUa.t d^A 

■ V) l ^j-6 ^jjr. ji Ljajt ^l^..a>J AjJiJ ^^al^aaijj k 

: jJjiitj | ^ ..*x £»I I JjU U ^ y i a^A lUrtj vJl^wi jA c-^-ali lk_Sjxli]^ 

j— 3 eu A-«jj c^Uu.lJ ^^ u\V t 

-d \-\ A v^O.-kJj ; 3^:11 ijG'ji AnLiC- ^LaB ^3 ^ jA j 
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(jAuia^l frUaLuiL Aj*ajjji AjL-al Aj^Jjj jjaLoaVI Ail jial ■.'' '«» . <1.j J 

iA — S"*} J— kill JX^L Ja Ail jlai JaSa ^_Sj*j Ail SjljjJL 

CS^ <jjjku*J Jj UJ^J 2 ^ V AjL^yi oJA Jls J*j ejlc. ^clillj 

LS ^ ^ A——il^jll ^yj J >»il V l ( _gJc J<U< J Ll^o jjl dlj «. n...j t^JvLiat 

J ts—? “^ku UJ^J ^-Xjaxll Jl AjjL-a jA*-aj JJ liA .a J iliu|£ja. 

sJ_J£ lil L> HiJ '-jjxj Jj A^jaJI i.lu j Ji ^Jj £$y> jj 

A^llo Jaj fJ Cjlajkdl oJA j£]j iA£ jaJI CJjl j’l Jbu ^jau^all ^aj]| ./ 

• JX. ja Vj jjlfJ J AJU-j jul^adl Aouiilli 

-——i U—« Jxj j] ‘^X. jjc. 1 iVi■ .. I jJjj A j£]^ 

u' (>— l*jj ‘frlj—^aVI CniLi I j) Jj Aj£] J tAjjlj Jidl ( aixj (jLill J**J| J 

ja dS jl £jJaj*jiJ ^lj La c-LiuuuVI Q'I' 

cXj Aji Ja Jaull Jiill ^jJLj laS (ASjaJl c.Jj JjS 0Jj jj i_j j*j] a 
f^-J Aijiall Xd oJAj <<£j=JI frl^jjl J*j ^jjwJI jKJI JJ 

•‘■lAS^aJI J ^laII 

‘GjlSlj djJaj V jX J Jjxall U«VI Jill SjlnuJ jl Ijjj 

Vj iCi—SJI JI^_L AjI£ ja. jUu jXj (>aja. J Jflj jl aJc. jj^j jl 
J jXjll J jlj-alX Jiu jl AjIc. LajJj Ajjliij 

. tj*ill jLajl a jj 3 Jl Ji 

V’J—J*Jj ‘aJaiijJI Lil jl) (_£jidl lj(jt LoLoj lift Jlijj 
j_j—I c. AS_^aJI LluiSjl ^C.l ^i , ViC . j)jlo aJU. a - ' l_jj *■ -T. 

‘->-*? S U^J=dj A^djj JS £A Jj j| ‘Jjjdll ^jUjVI Ja J\ 

* -u) ®JJ*diJ Aj)L^ jA >■ W aj LaS jjLj J oj^a oJAj 

ii4^ 
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alj_cjH J jl Aaj J ^LtuaB 5Jla. j^> jJQ Jji 

j -Jail ^*\\ ■ ^ JaSut" lUJ'jtil J ^rCTl V I^jIj lg ml > .ill Jjisii a Ji/j 

jj^_aill e.ULS/1 ts Ajjyj 4 ,, ( _ ? jc. J Aka: l-° uk&j ‘Ur 2 f^Ajl v 

I » 1 * 1 1 -r M Vo‘‘<*^ 4 i ‘-i /jV ‘ a^lijmll A-ll-aJl a^A 

_ > _JC. I—ilUai jl 1 jljL J jl<u L* jj Jp& jl ur*J°j ‘U^ <j£ 

~> •<» J *r- N | l 'I , ^>1 y Aja " jl _^.mj ^3 Ijjl 4 Lis Vvi * •' A t > >i l A 

-> * ‘vU j '"' ■■' j"' ASJj jl • JjSl jp*. t-lljj-iill j^ J4j£ jA3 Axti^ tUllail 

jjjL_j Cj__=u I—gjL (jiol jjaLuaJ j£lj j* ji&ll J , -^T i 

j__ a> j ^» -<. 1 ~ ’» ' ; (4j]j 1 j ^sSl _ji*i\ Ijh -jaU-sai] 1 g lf ~- AjjjC- a 

•U^Sj^ J jiSa^u V U*Uj Uc-' ji 

' j'ij jl S j ;1'> J o^ai. je UaLu Ailia-c (jijl ajfi. jl JiaAij 

U=“° (J jaoj ‘ J^slll j-» J£p* jA 2 (jj-i l^jisja. ^3 il l ^llailuU 
j) : Jj-Jsj Ijl_al jj) .{.'j.J-, M LjJ J JU. A-oj!LU! Ajjlitll (Cjlajja-ajll 

V t ■ Ac. A_aj^>c. (_$j2 ojl-ijinl Aa-Cali. 

* f » 

J ;*W tjl Jl jJ Jail (jjall Jka J jjlmL Jjl£ jLrnl jl 

j jc . aJsLuuj ls A A^iAhia Cj LI JajJaU ' ? 9 1 ^j CLil _)4=J1 j^ 

CjVI— aJI j_ a lijaj jaSI jlLlLa. c-iUcS"^ Ij jlall jl h-O LJl j Ml aLIS 

oj _jjLlo a Jaj__ui i ~* ljjl£al j lallxil jjSj jl j^lj ‘lA« UaJ^ 

4 1 _La (j-JaxJl AjUJl Uoilc. a jiL J j& JS jA Ij^S jJJ^V 

aii jl (_jl jj »>j,..S-ll CjULaaJlj rjl Aiilaj ia-ij ^C-l ja Aali j jliJ 


.0 jaiVl SjCuJI Ci jj-Jl fJlA ^Je. O-^XiA fj jjiii J**i' ■AlJj (^jcl (') 
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a. p —i2 ja.i j-a liuli ,1 j2j jj jf, ^\jA\ 

.AjjulAiiL \1 jLI jJajMaL 

il_j! j;.--> ^_ic. Aj|" 4 j j ,'b 'i V 1 a j\^il V\ , 


J 


,'ll La ;' • 1 c '■•s'»ll Jj| ■ ■< 0 


wj3J L :L- y — * 


Jak^il jJaU" L^l 


l _A—j) ^ r^' j-* j-^ ,^-J} jVi bii^L J a&c/u 

j^S J--« j V **--L*JI liilLa. ^_2 jai aLiLIiSI La J ---■><; 

a ^r 3r^' ( ^alu^ ^oj! J tiUj >- r ifw_5 il&jaj Lojji vliAaj *liL^l»xa.vU 

l—a;* Uaa. >,' i.-a. tj! JlaJI j^S- 1 *- jSJj i bJ ^ /a- j . ” ■' . ■!. V! 

(j^-Si J ^jj) Yl3lXxa.V jjSjJU Lia^J a UijL Jjklj 

jUill Id* jl j i^a.i -il_)a_: LaAiC- Ja«2 ^*i*jLa,>U l£j.La 

‘l-®X-t jj 4J jljaj ja.i l l^nA kI jlSj JJtbS tJJj) 1 jLoJ j_iJ jiil 3* 

1—$j]i liilj ilA^J biijjaj Jla. AAiJl b ..;.,ila.V 4Sjio Lji jUd! ^Ja J 

•b.2j ii!_)a-J jill jA l& JJC. la > ' .i jLAj jatsJL: 

»■ • bliJal Iv—dls^ Jkjl laA 3L0 j * 1 tx ' 4 j\ 1 ri ^ 1 "-.,' l . 'w l W't 

••V^ £■*■•* J 6^ ^ ^ : ^ J 

(J—ilj Uj— a. a J SA-i^idi^)ll Ajjabll CjjbiJ Igjl j 1 .'-1 k>i;L 

(jjli V j) i ( -»£ ■■ iS) l is^ (_>* j <Jj£) • ^4 ji ^IaxaII 

(^j 1 —iN L^SJaj J jl Cjla.1 J jiA IjSJ-Ij J;i jjj 4_^u]b 

ji—'is' Ai Liil lia. vAj^ij ^U^VI LjJc. Jlijlj Ai^^i jj La_aaa. 1 jaUI 3 
(3—Aj'Aj LS ic. ljj£Jj t^_all j 3^dj aJL-J ^L^vi saJ Jc. lixui 

——*4 ( i i •a i a J jl .Sa^^LaJl 4*^ jail A ' i. ’M L* ^A ■- j AA_>s-ll ®_>r ;a ’ 


177 




jl£ j Lilxa jjj*2uj ligjj (CjlSj^JJ Loli. L-ia.U^i.a.11 j J.d Osfl iillj.il 

,^il jjai ^gJ til j^j jiJ ' ..oS [\'| 

JSj- C5^' 

f^'- LS J—^'j LS^- i> L5^ d 

(j— 0 4-LiS (jjJ—1 ^llxll (jli _Lajj>.II siiA i 'u.' j i<jjfll| JajjiJI (j-a jjjSJLj 

^Ic- Lxuj j AjLiJall j 7.~;xJI j ■■ k 3 v _/1 


M.C. Escher, Hand With Reflecting Sphere, 1935, lithograph. © : ja^>_J 

2006 The M.C. Escher Company-Ho;;and. All rights reserved. 

Http://www.mcescher.com 
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^1 jLi 4_pj J c \y* ‘Oxii Lq JjSj Uh^J JS 13 ^.Vjl 

aIaL-Z ijJa. ^9 ^ «jil Jf ^ e!|jJ j 

^Jc u-wAa&l d jSilL jJ-^j ^31 CjljLiVI ^ 

^jl—aJI fJUil C&J «uljJ cJS UqUj jMi QuJI iJi 4fr.»J 

J jiio JjJC. <—uLi jJUj ojia. ^ < 3 ii-J J ^1 (ji-a -W_2j tAlaSa. jjiij ^] 

C^-S ur*^ Aj 4 jLuJI jtiii J ^JalJ t0 Jic. djsJ 

t j_c.uii Li t^LjjVi sJci ^ t^jUJi fjui ij* j> i;> 

1-iLJ f. jJI 4^_alj J (jixj J^C- J=^ ,^lc jJUit jiC. 

.djai d (J^ <ic- AjjIj Jiu. j* 

tij ^JLJI 4-aja]| cLaiVI -LilJilL pl*i]| <_LL ^ LaU J . • 0 .t,-,c~, 

.l^JJ t j.^i'il lio^is (JLtil 
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(juA\ki I 

jiljJI tgi&U VU?- guj (^t&U US!j:l 


4i£]j bl lAa. Ijjio A2 vALA:jjJj —s^jlalj 4 o *.".< 1 -, u".i l 

7 lijl Au t<JjSJ (j^ia. :Jasi ^JJJUS ^Jl ^joiLj jJUi! ^3 c i _^jj, JS tAjlij] 03 
j^l 03 ^ ‘U^T^ 1 OplA AjA=». ^3 jUJI bjjjao dljAi 

u'j—<j° ^ Qjj^= ^ji (jbb AJL-Aajl ^ic .-jjab J* 

^ J—aj' J 'yJc. jj Vi, >:/■.! ! j^a J J jAjJ ^ I As. 4-±kl\ JlSui^l j 

j . € C . { 

J 5 ^ cA^ 1 A (jjjSlj * .>< (S^ A JF> 

*—ij—ajl (jl (jlLsJ lisle j^Aaj-a Lfcljl jl Ljajl 0iiaij JK.^Vi j jl^Tv’l a \* 
£—j— A J 3 ‘ bjAa. 4 *Ja 3 jal' (_$a]I « - . .> > *■» ) l j£aI j I4I0 JS t _J 1 C. 

(_iAaJI jib joQa __>k^aji LjjIa Ml oAA iA-*_'Aall _>a.7l t_) eia aA^C-l c 

C-SjL*_aJI j oAA (ji tj« ■ .abll jas}^\ A^wbj jxaaJ I j. VI 

t— ! >» j—Ti5li t-bS jj j <_j*jiaJI (jjjji (jjj JjJaxJI ■*«..,‘cV!I |jij£ jj U" 

I—li » »■ ■ —-S 1 a I iklVcl <■ ju£i£j L_bSj V^JlaJI J-2 (Alb* eA Lo ba.Li_a! 

yi'nij.i'La.1 

: cA jf^ jJlaJL LSI jjj (jia-J j~aJl 

aSU^JSj AlUa. JSj JujU I jbli bSI _pl jib >il3 CaTJI ^1 
oA—A tjSlj fUSA* <JAoj 7 bj^ja. ^^3 .illjA7l jj tlAa. 7y*c l_^ol jAju Ajl 
( 3 — ft “ 4 lg jui aJac. (_jij jjall ^Jlail bSljAl ji Jaaj 1 £ lie. o jiL ^ 
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J-aC. Ijljl^ jl^. V) ^l-iall I-Ia jC- '*'j ■* d_j*j y jajj t^oall 4sik 

• iilljjl "JaC." Ig i£.nj 

J J — A I j« . .wa ^1 killjoy I jl£ Ijl La t «' ,'1'"<<N Vs jjl _ )i'..,\ l j 

-all 1^—& Jla ^£1 jdj iaUiiVI iilj.1) e-1 <L».>-.I ^-a JaC- JjLvj 

a j —A J—a9j I jLa dj*j jl j» jL La£ IgJ 4_Ufj Jill Ajlj j£a J-laJ jl LLa_^JLj 

. dLi j£a!1 


:dLajlauall ojjj 


j ■'] r. j ■■■I'll jj_all AjIaJ £_jz s-iL^oC-VI 'j-j- *\*y- A a Laic- s_Luo£l 

— 11 _jlajll jj_jla jC- roall 4aj4lll 4aj<jll 4 j'--ll i aLd£l J j t^woll Jjljj£-a 

oi— A (jj4a.Ull ( ^4j_^a ti_lj£joiJJ^jall Jlili. j* £t*all ^cjd j.a AiSj £ejI_j*1 

JS £ lj£juj jlajl) jdll A_iij s-jjl^a^ a >. ■SiLa'iSV A&lLxa j_jisu jjl_JJI 

1_iLLaJI j__a J j „g a JJlC- ^_lc- j jd_) jjl jl dLJ jJllI >,".!,u,)j t| 

o j £all j £lj iJjliLall Lj U i sLiii j^ -iixlill oJjJui aSmUi ^ ^£_a 4 j u .-it 11 

fJL_t lSA_j lc. d*k. ~a11 AjjluLoiVI dljj£-aJI jC. ** J“’J j" 

jl 4ij3^1l ^larOLall jjjla jC- j4J jl i JLa.l£ ^ j^al _j jjJjiL.) i_iL-aC-VI 

— p I j__A j “ d.jJ J t4jj. --■•»" li^UII jc. ajjL-aa a jA i_iLil^l 4^i,~i 

A_jJi. j_a djoj Jill 4 j.,u.-Ti», 1I 4ajlll jl h-s jj j tAfLbiil a jjb JiJj dl _oail 

jl jjJ j£lJ AjIIjII Aj;»^i»11 AjKII AijL 1-iSk 4Sji.nl (jj^J Ajj.^C. 
l^JS_i^aj ^jjJI (jA eliAj J^aj 4 La~' j| (Jj^Luaj dll jjssll aJA ^jAuuj 

jl 4 j 1 ..iljJ (j—« JU-l£ tjnk'i.il j 4^V — £ JfLi jlajl) jjUall Jj^oaII 


j >-_dj v • ,*U\<; J i tj? 4 n.vir- Ajia. jj JjL ^ \ 

. .*; ^jl) *ta j '^ ^ j<i»t .<1 1 ^ ^^ i I 


t Jl U-IAC jJSJ ( ' ) 
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L-giUi J—£j k xusiA 4uliJI <ik]l pji a^J kujJ)}\ A mU I 

e—J ijjUaill £-J j JjAj (^i jll 13 a j i l^lijial j 

. ^ ^4 M. --.■»■ U 4. ll^. I I I W" 

••• p- . 

M jVi ^Wiii ^11 t A,1U«H3>,JI LlTlaJI O-iA IaLoC. ^Jxij IjLo JjSJ 3 

,Jju»Ij 1I (jjSJI c luaaia J jU \ V~_a1I a y^ 

J—irjr 3 *4 jW^ £-«J *4 11 . ,-itI I CjLiajjU .^jj^SII ^jLuiVl 

i ~ J '—^ C—sS— 3 ijJaLlol ^j^JI 4 jim II J Jjjawi j 

> AiUal! <u^*JI L7UJ! ^ 4 jjj^I CjUa^J! ,5^ ,_-,1. „l. „. I J 

'-s?- 3 ^ y r^- 1 O jaj Jlusa J| ~_J| 4aUi\/> 

I-gilaj 4 o£LJ UjLui JaLUl lj* J1«J J JS-OJ <Ju£ j£j_j 4 

UU&\ J 

Ul j t ^JI Uwjljj^a ^jb gjjul ^ CjL jll ^£j| J ^ 

.4ajj_sa—*J| I—jTLiJ! J—i« l^i!La ‘- ‘ i 'l l ^ , 1 1 Ja^iai. t> a"l\g II ^.. ^ 

iS* ^lb > i iil l <ji . lg ..-it) jljlal ^Jc. Je 'm ■ ' ' 1 . U 

Sff 3 ^Jajjll Ja* CaUj ji.VI i-ijUl Cj jx *all _jj£« b.r.r, . 1 ,-m^i L- 

u Liiilj *l$J AL^aidl 1—L^-i Ja a J I ia uu j ^1 <£j-JI 4j'.^,U I ,M4.11 

^ (JjLjj Jijj Lcjij i4iU= jiij v ... jji^ii u J r. •-. i 
.CjUjJ] ojLi ^ JUJI j* IS c^lL^i J\ ill, ji 


Sf— i JJ 5Sj 7 l j ±U Moi ? lc. VI Cilja^il »i* Jjij uuu jSUj J (\) 

^ A 4 . "I jU Jjji SJila. ^Jc Jl^l£ ^Lujlu. .1 

»jilaJl 4j^ L-ilki. ij+lys. JaS jj 4-Cuj Jc. >■ i . Kl l jtall Ai jia - i.?.-.< ! 

. Jx_^._sj 1I —il—oli ,> AaJUi. Aiui Ja -Jd> ji AjjSsj UjiL A»-I I 4 .U1 I i^ 

v ^ Aikui UVI -_u-uj sjLcj >a jir ^a- 3 juts syj 

■ olpjl ij SjAauJI >1)1 jj'jll J.c", 
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—"* J lS j —5' A-lu ^ AjaaiLhVI AjJJI Aj;*«axJl UiLsJl Jlalj 

A—Lj4=u i—4-ic. i—a*i—S, jill j_4l ojjjia 4j w «II L£UiJl Jua-lS, (_jlj U J) ^Skliul »*i 
2~-^Q AoJlwo^JI L£AaJ! j^a 6 JJu£ IjA 1 ^vWi.J ^j]l AC-Lb-^l 

■W“ l g al )i 

Figure 117, Coupe traversale du tubercule quadrijumeau anterieur; : 
lapin age de 8 jours, Methode de Golgi. In Cajal, S.R.Y. (1901). The great unraveled 
Knot. (From William C. Hall, (Image 2) Department of Neurobiology, Duke 
University Medical Venter). 


J—4ll as-liS (Jj jJaJl i—iUiaSI e, Vilg. 11 (_Jjj j>n,Vig a 

j A A ifli —J Ls (jl Juiu ojfsS si* ClbJail! J i‘_SjLgJI JjLuj 

J$i :J ‘Ls—jJa. jl I g . j . 'O JLs. aJ'UujJ! l_s. 1A (J£ jlj S ^dsLaji*-a 

^ /t ) 

^ ^Ui La^, )/7. Lil C!jLq^Ix_a]| A j ^Laj <._Lo/a 

,la_: oliajc. ^jdi 
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DHYA ^ (1) 

. U £ A ^Lc. jiLi lW ulJ jY) 






^-V V jl V aljUa Ajlju JJ 

J Lsl i^VLuaJ Ll»U Jx.jaJ! JjSj 4Lu it jSll 4^J| J 

J) jVUsa.V» Jj»J A^jaJ! j£Jj t «J| jj\ Jt s 3 \ iy.u .1 j^ 
a_^U 3! ii^ll ^ sjLjD oiA Ji-j iiiiLB ^ I j ; 

ljj_j Luiji Ijlj t "jjU J*_o S^j vJj jj^j 

liili - 4j.Uj ii**j icjill Ja V^J - ^jVLttli.1 ilu ; J\ ^ 3 \ 4_, ^\j| 

^Y-^l Aj_^ jV I j-Jni ‘ J &S Jc. 

T .° A ClUjkJI ii^S T-U^ij 4^.1 J J] l^ilj^l 


«l*_a 


f*i >Jr^ -llLsjia-eJI ^ ^Li 

<__£ Baud —Ij) l*]ii s^JI .kk ^ 

‘iuliill lija. *1 • -2 jj r * • -lie. JaiJl Jajj_j JS vIjU J*a]I 

.iu.^1 * Jl ja. Jo^ s_iJS jj ^ 

4il]j Jlla iUjjt Ja Jal oLjkx Ja-so jjy I jj v U j 

E JL. AjjJajyi iiill Aj AajLijl Ulja.VI 
^xJI u 4_i^J| a j* i^J J 4Z J^o AkU ^ Jai 

4CjL_4_jk4 J__^ V »j_* -U^aj ^ Ajl jl ‘Q ^J^JI -a^iU* .fa 
jLrt jSVI J—C. SaL_jJ Jak 4Jli AJLJ oia vJi _pj |\* t 

^JJ—^ L-Juij! La Ijj 3c US J£\ JL-ajVI jjSj Jli 4 A^.UJI jt ^|j J 

‘ ^ '-^ a (*1 A jk'ltj il (j^a J^iVI ^0 ia.l.ajl jjt 3^jl_^]l 


^1 T,OA j\j ,U^>U iaAii— ha #Ja .j (') 

Vjl ^ Aj ji ^iussy LsJi>- ^1 y/pu AL*i 

_4_a J^si J» jU Ua .1 «i -* J i jA Jj fju AjUV* i j! *vr w « j&\ ,1 Ji“ 

Uj .JaSi AjUV! A ,4 <a J'j J\| 'V ^.t_£ IVI Vj 


w jjSj-j J> 


“a (j *S‘ j > ji “ ^a 
• i ^IlIa ‘Ci'X: ti J;aJ: 


j-i'S 

. U 
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|j_i jjlc- jV ilji JUai V aeliSil aiA Jla jl j-aVI £-31 3 

e~~iNfVI ^ lr, (_j|j£]| 3 1 >" i l.■■ '"■!^1 1 j f. 1 V'-s. Vl i 4 jl r, Jjlb AjlaSJI i^iLal£ Uoilc- 
j J . ^ 3 ^ b-K U 3 ^ ) f 1 . >13 ■ >* l^juj J ■**' l_Sjl$JI b jVtA. 3 1 1 i-i-v l 4 jl^ll 

w Ic. oJ^Xc. l^JLo c-l jai (J-* 33 ^ i—S_^ la]l ^il aJLuijII 

jl_ 3 j-aj tAjLajlb I 4 J ASLllc- V ^1 ji J4C- C)l^-oV' k _p«-J 

1 a j ~. i ^_lc Jwolju V <iol£ 4_!Lmj J Aiuiiilj <JjlS ^JOXJ lift 

U-v I I j^ jikVl L A^iall ^Jl j. 4 afc-s. aJLuj^II jSij tA -a.La.i l jc. o.lsl j 

.Lgj l f-vs tl^-ia. A 2 _ 3 *-o jj^ 


j C. oJ jl j vllLo_jixx <—il-ia.3 ^^ic. (^jiaj (JjLuj j »> n j^-ol Ijjj 

Ail_ ujj )1 A_ jjxx 3 1 ajlr.1 jl£-aVlj ellaa-Vl £* 

jl ^_«^j i < j±ij^ Igjaljj AJLuj jil JLajl jlLeVtj jl aiDi ,^ 4 *-* t A j L-a Y' 

jbJI_ujjil all A. ' |j| jSJj tlioLaJ AakLail jc- ojL)j Ajjlail AlLajil jj^J 

^ »;;l-< 3 uljaij plkai Am jl Ujli ^ ja-YI jC- l ^ . wi jlaLaal 3II 

« * f 

r ' ll 3 ^ tJljjlj I ^ * i>al aIL, jil LiL-iaj 1 jl 3 4-vj^ 1 ^ 1 Afljl -lx-l ^i ^11 \l Lul 

1 . ' I aJc.15 Aij^lall ai* -1 >A-..,.l liili i jtaiLjj Igiaj vl^jUaj j 

Toljxail aJL-ijII 

( _ s _li. ^ j i_jjjoibkil aj^l V U ^3 Lai jijJJ ^ ( jjil j»^V! J^-^i ^ J 

4 > . >. 1 'jll Ajjlxaail t')l jlo»ll ji Hal ji jlS j-aj tAjajLail >—sVVl 

A.>» t '..i-y-iU .La!l«-ail a.lj^.Vl jl^J *»1 ir^ l ^2 jl l a"'^ jlS j&j 

jj y I jl 3 iih\ja <LlXj AjjLa=JI ^.lljball Ajl^I_ 3A3 jl 3A a-l iaitV ' aj* 


■»' a j^ ^ aali Ai**j <iiUA jli ilaala. >lilLo^-a Aji A«jih" Aj-iUaVt 4a.i (^) 

ji ojl jj a Uf. .« n ji _^\jc. 3^a'o«all 3 j jaJ alii] "i' >i ) 

.LJaji Lla^Ji Ja^ ^2 
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j] M il £AjVl y& 4 jtiajlkLa l^ia JjSjU] ji 

.4 l l ■ n~> I I iloC . J£ ^3 4 i ,'k j U-tnII j ^Sjj jl 1 ■n.->. ^j (_Hil 


Lil^aJ yl' JiLujll (jlj Aj-laall 4ja.j yc. Igauij <l5LLa'l 1'^ * 4^J jj^ 

tiUjil 5e.Uaa.Vlj 4_ulaj l$_j jjjjVlj JjjjjJI jiC. ^gjkjliJI ^UJl /yo 

£ - all ,'ji', , ' j dUil L UaK'l j t, ’liaa." y j "yAa.” y lj£llo 4-_all j^j V 

La ^J-aAjji yi 4— { ji^. Jpi sillj JULa 4<^LaJI ejUj]| ^ aJjli 

41^ 4_i& Jc. ji lajlj- 4jjjjj La y] Jasa V bjji 4 4a.j] 1» ? j 


^ic- -j-all Jj-aaj l*-o AjLo^ la^jl J^a JjjC^ill ^jjA ( x J Jaj jlj 4 ^jiiioill . 5 Ij->"‘ 
(_)jS a V ojlfc 44 -Lj^ oll 4 jLI 4JLj jll jjc j_l. >»a l 

5 * 

1* 4 1— V^ 1 y?3 3 &LjlU Ly^ vj^J 44Li_>A]l -*v 4^ i J j na,*l l .1 44.",. 


j ^Jc. J=^L0 411^*^11 j£lj Ujdkj] LaLa ji) AjjJhjj/L 4^li ^U.,' 
■ OP*** —SI ^ (J)! iLj Uaa -Laj J j^all (J J& iiljJu lijli ^j... 


3y~a Jl a-a ^jilsjLlaLo 


y *^Si£ i l g 1 1 Ja^ Jarv v " ,i. -v u^-i l CjLa^Ltall 4 i ^Uii ^1 ^4* ... I ^aj 

41jI£jjj ^Uji IjjjS Ujiib jjUA vIjLa^l*-a]l 4jjki j£Jj 4 ^'SJIiLjjjII Jaj 
J^*) 4-Ll^ ^suj^ '—i'l/La «. yJa y ^jL jI*_aJI AyW' j| ■> aM ,. II 
j'—^ y Ailajla-a (j^VV ^ y*J (y jJjSJI Jja-a "t-jlajl" ji 

tS— 3 “T*^ U^j ■^ a jia^a CliLoj l» -all J >—44j<a3_)ll o jSl^ll '^o'j 

.' ' ijS j_jS^aj a ^i . wl l a _^SIL1I aU^_? 44 ^ 4_i^^| d *> '.V If-. . 1 1 


■“—^ ^ic- > lU'ill dawlajl ajU^il 4 ^ •;.„ 1 ^, , ^j| ^c. j J 

A —Jiaa—-L jSl< "—j>4.S'l jv: 4jJ*3 j jL Lo Lub SilS willia ^jli ■ . «*l -U 

O ™ -4 ' yc aJLiy y J Ay ,1 I ’&J\A ’y - 1 ■ J S\\ ^ y i 

—J- J j— ^ ^ Jc, SjljjlJ dJj Jlia L *i\CTs\ \ 

. dliyuV^' Ajjl 4 laill < l£jux] U Lilajjj ^‘^1 
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Ljaj) lL j ^*’»■<' ^11 4 -vl ; 4."u.ijl ^jJI t(JliLbSLoll IaIjSj^ 

t 4 

.aAA aJj.iajl o^jSlAil a^)£^.l ,j jT'*\«al jjlS-aVLi i.i jl 
4ala. l-iio 1 ^ £ I” ^alc. (ji^ljS i^lLo L>° JS ^ jjSl ^jl Jjiuij 

— ^1 1 , __j 4 *. '1. L >\ ja —\ ^‘ ^ Mi 1 1 d H ^ 1 . *«-v 4 i 4 * *. 

jlic'j( —: J Ljajl ^j.i~i ij j _jS <^]La ^ jpal j 4 CjLa 4 •■». 11 » * 4 aj K j \^J 

'4 _C 1_ P^- Jj-A 4." "ojyua ^-3 ^_C-liLu^al cLu diliS 

jj '•-'' Jji 4'r,' '■ ■-.. .-N 1 4j’.^«ll l"-K ».Ml a La j > Apjj.*.' 4jjjjj£]I 

Ij 4 '<1 ■'.'. ^Jc. v_U jI _jaJI ^'ij-rJ 4 illLa^latall 

4 j_jl£a 5 : r. !-,U .^V l Jj£^\ aJSU ^_b Ja 

a A A iJlma j taJ.Ia>,<o AC-1 _j3 (j3j uLiLa jl*-a]l .JjAjLij vJ^J (ly3^ 
lAjliic.lj Li-J| a^Li^l J_«i]l ^ic. Ol Aj Ala! ju» ■ jS’ 1 a JjY 4 l»J ^aJI 
1 _J^c. ’fi- a^oail 1 ^-iaI p J».a ■ *'1 4jO *11 J I La ^'•» * t4jjjjj£j| ■ a! a *1 

.n^ll 4Xax_i L« 

VAuSill (111 ijSl 411 l&A 4-Luu (jl (jLaj ^ ill La 

~ ■ ■'! ' 4__j£L VLotl 4 ** ll n^l a 4x.Lu-a ^lc- 1 ^6*1 ^ic. ^3 

^olj^)j ^1 ^^3 Jl^Jl _jA LoS tliA 1-iJ J t ^C -1 via x^rt)l 1 cISLil 

‘ “ I'^J • Jj ‘" ^ ‘ I' till _J-P I J I Ajj 4 V jl ■A.l.g. xall 4 JLDI ^ i n al l 4 y 1 1 » ai j 

4_ij_ juj (jl j a^jJaJI AjIjSII I jSj <j*l ^jh*i»ij ^c.Vl 4_j]lill ^ ^ ^>“1 j] 

4jjAj]I 4 :|-,<ll aaljS ^.laruxl CjLuSLa jaC. I Jr?*** jj jSj >—s ta 4^ 

4 IT 4 d~t 4 ag a (jAnll ^^ic. j^3 gjjlaLjll (., li>l ,j^J 40_ja>_jll ^lc- 4_i_>*4llj 
* * 
L>aj 4 JLLjVI ^JjJUaa ^-ij In t i ll <_!*] t j ji*J^‘ l ’J L>« j^ 3 tj! 

. ^i.1 tlsSj] gj^iaLJI >—l*J U i^>a,i 4 "il n^Lo 4 j. Li > ^i aL^jl ^Sjj p 
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jJbjj—II 4.4*13 i_i yjLa. Jji Lxlc. Aaj v : ' - la j 

V j) ‘A-ut^a-J ^JiLJI jA ^..-.aJI Jl j^V' J JiU 5 . ( ) ^]UJI JjaJ _k 
O^lj—a_5 t> J —ajl ^Jc. _s jsjII J «lili£U3l Ju, IjasS J-^iVI JiJl J| jj 
V-Li j j T I ^il l -i-'-lj; ^ II >ijl jj\M J| IjUJ ,. A\ U,4 ' AjUSJI 

4 —^4^' J jj—^ U— 0 W 6, J^ 1 ' 1 Jj42 jl 

H-ljl__4j£iLai3 Aju-uIL) 11 <. . >il j Lc£i . I W 4 i» ■ ^ 4 »'^r 4cV»4 .- > ^ 4X f i ■ ,*'. i , 

4^4**yi t^J^ljJ 4 4 iy kSy 4l\... .c oAA IjLal t y S^_iiS - ‘I 1 ■ - 1 a 

:—il£ Ijl 1 a 4_S^C-I ji J >.. aj£ t I l g .«, >i» ; jJax.! £-o ' j • >»•»; 

j) •’ JJ^a j' j' £14-: j-o c j*. ^ J_jUI 4^]! ijjjl ali, 

^J- 2 ' es—^ J l iaoa -jj 4 JaI* Jc A-a^all ajA 

VliA ^*]l J*ij AA JjJj 4jJ ^UJI 

« 

J l-J '"—1*1—^ „,«i 3 J 4-4 jx ni - . 1 1 j oLiLo 4_) J-xj i ~ 4 WV ■■ ! J 

*J* i4l£*UI ojA ,Ja> Jull ji .ij kJ^JI Jc 4jLaC. IK.^ -£]l jjV| 

t £ 

Ijjl jl 4^JI J) l^J JA Jj OJJA 0 jUl^l ^A jll v_! J—UJI ji I j* ^a*-0 

o j—g_=wt I—gj jA Ji3 4-jlutaJI CjLLc. Jja Sosaa- £ I _jjl - 'o l .^Vs l ^1 4 U _. 

Vv_JJ)..)l >11 


: CjU i^jiuaJI Ajjlail 4 <. ,.il l i 4 K ,r, ^ 

j! Ig- U^iSi US-OJ jl ‘4040*^1 ^l-J jlS CiLajia-JI 4jjiaj .'4 W..„ l 
t 3Jl—^—iAj dUi*. Jj Ajjj^£ J Jjjja J_jai 4_i£ ^jj 

® J—^ j—M >-i J jlj—-IS ^ jJj —JJ4 i all -_! 1-LaJI - - ' 1 V pic. ^_s (' j 

»j4ail ^pl-V' J 4_1_J-UJI ^U-i ^4- Ji5 ijJUll 0ijLuiJI ^jJC-V jjjjiiS 

*4—^lljll ^—3 4S j^. jjAa ^ ^j W ' ■ ' -I ‘*U ^j-a 4_ ..4 j -liliLac c.l^)al ^_ic- 4sSUll 

.04 Lij . a t 1 ; Aib^Jall a^Aj 
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— 3 CjLa4 _iaS jl tAjL-aVl 4<Llj. ^11 4 i.,.l.,. i i lK.jj j 

~t-iJaljj tAjlall iillj 4 j]£ lA-Vi:vi Lajl A±ia ^I J i^C.1 _K.* ' jl tLa aJLujj 

(jJj ^ ■ f Tt'i 1 jjl (jiLaJ Igjillj t I Aa oA)a iJllLaJjoall ^3 4A) Jail oAA jl 

.4ijLLa Jc- ^ jiiM JLij 

a jU jj£I (jj£j LaAit jJ^I kiLa J*-a j-*'-'-j 4jl*»j ^3 (jl 
l <aijj ojuajl Ja ajjjS 4 _ia£ ajlc. j-iaj Q v_8_)aJI jl 3 ‘ 4 'll 

t g —ic- I—glilj 4^;J! jjaj jl lil ^ uiLe^ix-e j-aaj V -tiL ^jli u »—Sjall 

(J jn'^jj a j_j**3 jj-^aLic. Ja jj v_S^)al j*a 4jJ jx "_)J‘ J * 1 " ^Jtj taj_jj-a 

£4_J 4 I-~>J * ■-. _i ojjjua jxlHi] j 14 q I' a x jlJl vil j jji J j£xj Jill "Pixel 
frl **> j ) j—iiS^I ^^A a jjj>^ill aAA (J j. ^>1 it 11 J cL-iai) 4 jalA. ^Jc. J_jjl»iI 
1 < a A—aj J j Jll <jjIj 4^Luix ^yiC- Lii ££. ^il^jai j^ jajJ VdjLo_jia-alL 
i*lAaj jlLyi 4ila j4*Jl Juli jiaj tj4xj Jja j ^Axl I Jaj ‘<LuiAa13 jC-Aj 
**-J1jI. xJ axll 4jJaj ijinj iiillj] i 4juiAAllj ._uiajj jjll ^g3 jalfix J4*4 

Ijl Liil t i';> «! ~i *\ £_x 1 AA jjjjj uijLaJjtx jiS'y I aj^-all i _sl^jaJI jli 

<Jj|j (_j|j—all JaSa LiSijJ ajL*J J S4_iajlaJI aAjAaj La Ului lolill 

i-j^suij JIaj Lijlj t^La ^Lt<a3l 

lj j >- ^*i *_Sj^)*j3I IjA ^ _ un*\ jl 54ij_plia Jl 4e.lj.^ | ll a^A (jl Au 

1-aj !—g_ia I—jlu jjl V ^Jll aj j.^ill ^A JL)Lajl*-a JSVI ajj*-all 

jj<a l^La^J oj_jj^ 3 oAAj iIa^jC- (j4*jl jp-jj JL) 

4j*juJLi iiaa J_J2kJ lg jr> (Jx-rs) jll jy^iW ^A aAAj i4jjl j »*r- JLalij 

^—ic. Jl)—ll 4jui__j alA-aj; Gii ^1 iji La JS J Jjj jUiiil j JaJ 

a jl V t ill 4 ilia 1 a j _A IjA^ tcl)L^. ^oll I aj^ . >» jl *a‘s l ■■! (jD 4 -v'il \ 4 .111 .'ill 

j) ‘^s-rj—'-'La. 1 g i jS Jill jjx^-all Ig jlc. vliJajc, LaAiC. Ja jjC. 4j jjW iN I 

. | _ 5 Juiaj (J Jill ajljl LgjAALi jy-& : kills 
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.^ic. i—a^jxjj 1 :L^ ' i_Y —o _K.~: 

J tJA (j^J ‘(tj^«JI) l—|j-0 LS \c. l_aj*j]l Jfrjglil ^ 

• A-u lu >i'l p j Jv-n’i (JLLi. I^ya <LoUjjjjVI ^ L- < SjjsjII 


From: Livingstone, M.S. (2000). Is it warm? Is it real? Or just Low : 
spatial frequency? Science, 290(5495), 1299. 



A 1 1 \ j, .‘.ir. H Q 4 


(_uajC- V—O (JfLjj 


i_£i JiUijj y± 


CIlqJ La djLa^aLt-all ^a ^)J13 ^ ■ ^»a' j. ^11 oLa 

,4_Lkj J£ “Vile. ,jj£ioi (jjl 
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^_3 ^ALkiwJil V Ail CjLajl*_ajl 4_J^)iai JaJsii-aJ 4 I■ .i'llLl 

j^j—C. t^l^ki lol-iS..all I.1A i_ u,i-v ^jjAfeLouJI (jj il ‘^jUj&VI 


f** 


a_i , 


u> 


_aXli~a 


JjjJiAui. 


a]S ^_><a.Tk jjl 


aj»j 


i liiSJ i 


aSiiwl A-iLaJI 


jij; - oi* (j! jJLJoiaj ClilxS_^jj A&iiiaa AjjjJaLa C!j|_^ji*. 

• cLjjiVI tiisjjl3 



J 


£ilu 


sjl .*Jia-G 




(mr) 


St Petersburg, State Russian Museum/photo akg-images. : 


(Jjl i —1 Ail L^Lall JSjoJI ^ JjjjVI ^jjaSI J-qIHaI 

jsl——C. ( _jiaj£Lil-la jxojjlS ^ill Jj^jj^I Ail tJaSS J^jjail Lx_l^)>o 

/»\ e 
y ^JL—2u. —2 j . . a j t ^j»>ujLq j-uJI ^jAU ^JliLo J 9I ^ ^ ^ y 

a-—§- a lIaC- 12& ^jlj iI liS _&•*& JljUaJi 'JA .Yr^jj 4 ^ju^a^Q-o 


(jJa^x-luj ^Jlll 4 ^JUjuJI JaUaaII ^jj 4<i^x-aJI Aj^laj t Jja3 ^^3 LiA dissJU ( U 

^gJj AJjLu-cJ) 4 diLc.Aj^iaJ c_a-t^3 ^3 L*Jajl l 3aj AJ 

. aibti! j; 4 ,> .;4.'t ^joj 

3 j—- 2 »-« ^aJLiu Jjil MJU U^Jl3 jaxuj Ju^).jix]l ( xlLx^ diLij ( y^\\ ^^3 AJjJaj 9 A_ujjJLq 


. (a^JJ-all) 
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( * ■ ' (^l— o ^lxall al a ji ^t _^ll ^^Jt ^ ^ jjJajxli <il£lj.}l ^j-a Cj^jC. 
(_yic- AiLuil! LijU-a l$j jjjp <^1 AjSjSU AjUj ^ 4. cj...^ JliLe IjtAj 4 jj*1j 

,lj£l jj) 

• JajW o“L»jj o»SJ1 

jl—ficVI —3 £ju=u 4 " IJ-4 1 41jL»jLla]I 4j_)laj jAxj jj! (jjl U1 4 . 

al aUM 4jj)^]l ^ 1 . 1 n Lh ^jJ^ALuLail .lit jpllj S jjaJ l 4 

J-f- <-ll—il£ i j] uj! a ^la-a <!Luij ^A (a jl) aJLjj ^1 j| Jjjj 

a. l . . s lill aJ— i W II Ljjj j_j (jVI 4—tJiJ-n (jl t_ixj (jSJj (AoaAjIl a^A-ej 4 - a j~. „ 
• j ■ ^ U.J J (_ K 1 , ‘^ 4-aS A_lhA .ill a jllj _^jSI (j! (j£Laj aJLui^II jjl .1 <a*' ^jj| 

1 $jb (jLaJ 4x5 jiail Jjt j lit j*i> j-a a jAxJI aJLjjII Aj 

.L&^L, jjx ^ (jaj fJUJt (jJJ Lu^iaj (ja jjij ^lll AJLuijll 

(_)—Slj i^luaxll (JLaaJI jajt j)t aj-ij jjjJaaJ pLaall I5 a ^Jiaji 4 - 1 X 
ellijii jUI Clmil l cdljj ija UIjA J \j\dj 4_jA jjl 4UJO*ji aj-lill 

( * - ^ (j—3 iliIj A , ) (j—Ij la—2 4 _ja1j l$j] ^LajlL, jjIjj ^ t4jjjW 'Afl 

. 4 — jLw^tVi 

(j—<a jJXJ L» _>iij vJliLajlxa aJLmij <]Lujjji (jjSj *1 ■ jaji Jjlj (jl Lilj 

l$j]Sj gAll CjU^ixail ^ 4_ij*J ( j£la £ (jaj 4^1x11 Jt (Y) 0 jl^.ll Clljaite 
(J_j 3 ^—aLall ik« AjaLb 4_ij*j J JJ AaI-u jj£j UluijJI 

a»j jSjxaSI 11 a jjju iJIa J\ J\ (jjjli (ji ^akluu tdlja jl ‘AjLwjlt 


(3^ 1 * ° *-1^ -4 ^' j4 ij&AJ 4 ^^-^ 44 ^^! ^gi x ju *-liuj4-- <a1 £ J-*"-- ■*» Ua 

■JJ&& -jljl* 
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_jII dJ jjxjII j AjLLuill ■ "'' (jjjUa (jS aa I) Ja (jSJj ^gjaij 

VcliloaLixJI ^ic. dsljia 

(_jl ,jc. 2 xjVI jA ,jlS Lojj ^2j ^glc- 4K.:,JI o2a (Ja. lit la 

(^2 d>2jj (jjjJI ( jjj/'Ul l JliajSfl ^Jxaa. (jjj ^ Jj2 ftbV JL tua l 

^aJj 2 j11Mj ^jjLa JJC ^jjS jA j (jxLo jJ (J^ '-'" 4jl i(_)l3Sll l2A 

^Llo j 4 j£] j i ^ WM — W • Y ) 4jl_p. ^ lj.<alc. tiaj _^u»j <jl <1 (jiuu 

VI jjiil _)j 4jaj jjl jSillj jj2aj i ^ V £ Y ^lc jj2i] ^^2 AjSXaSl 4j» ^-nII 

4 _ 4jo. Jail /|| niKlI jdaLax ^gi IjjaJ j2ua (jja, < jxalxj Ajlij 2xj 

,^»lc 4 jLo jJj^Q jpSV ^tJjljll ‘*lb ^ia Lada (Jlaj t4j^lxill 

ti' J j) 4 OS.!>4xl' UJ^' ^ V] ^ '4JJ jJj 

‘ ~jbt-L ,_Jiaj o^)Jsu ^^2 jjjL ,jl 4 ; <U1 ^.1 I 4 j» /.■a (jxjjj jmjS .4j1 • jl 

^L-kljJl - -^ ■» ''I' ^g__il 4 a ...1 ^jJa jjjjjluaa^H (j^a Jajx.ua 2xJ v j^al J 

_)j| j2il £ jla. I jjxuac l2A £-a <xjuiI (JIaj t4jxjaJl 4_ub]l jJudl Ljilja. jaJI 
v_lic (_^jjj\j]l f I ■ ( jC 1 jxxua ^y> ^jl l2A jxi jj£l j ‘ 4 j 'l 

.4.1C juajxtll o jjxj pi i^ral I4j\j (jlaJI 

ujt jiij ‘ J4 jS ^ai ,j!l jjjIj Jjaj ojoa.S/1 o_^uixJI dll_jiuill <^2 (jSJj 

(j! -fl -'ll" :UJ (JjSJj jjjU 4juaj3 ^ jdj AjjLuaslI 4<>.'\l ^]c. o jjj£ £21 jx. 

4jijl jSj La ^jAusj V ‘"bjj tl jliaxj ■*’■-1* A2_^xj V duS lilj jldata jjjL 

_ C. jjljj Y * 22c. jxjL liijjjjjj 4 gj-. i 4jdla LaJ liUU La2 

iil_tij ^gjc jjjlj oj^> (jlj 213 jcI 2jyj ^taJ2lSVI Jouijll ^2’ Jjaj YY • • £ 

(Jj3 2a.l l^J2 jSSJ (jSj ^glill 42a. lull AjJIxJI jiaj 4^aj ^cjuaj (ji 

4 .^1 _11 jtj_.til (jJjlS .4jl2 La l2A :diljlui 

• "Ijjxtlilu 



194 



4 j i >^ j3 chilli 


P(A!X)= 


P(X/J)*P(A) 

m 



^jjlj (^La JJ (J~NAaII ^uill D^jLq 0—0 (j£ol 

'La,VVn>i_ <1 4-jbaJI lIuIS AjjJLa ^ jJlliS ^ Jjjjlj (__)jjLajJ (_^ll ^)94 

(jS-ol J <Lalc. 4 a vW ^j^/| Vfrj£A j (U LS^ ''(j^\^LUI'' 4 -JAJuJI L-jl^j-al (j9.ll 

< pUJ ^3 p i 1 j-a CliLaALm<a (^J^JaSJ ^ H *\ ^ o^iiLaH oil jlJjjj! 

. JLiiiulc jU.U. jl ^jCt^Ok illLajVi l^JaflLil! ’. ^Ax-sa-al! 

li ib_ ll (J_!LaJ (X) aJ^^Lq 4-ajj tg-ic. p^^joi 49_>*-a 4j jjj (A) La &_jAUa UjjJ 

Uajl*_a A' ' v w\ Aj jjJa ^ Lille. (jdxJJ (_£judlj jjjLs AjjJajS t(A) —J 43^-0 

^^_ua 1! j^lj ;4 ]iLc_a]I oLa (jtbij V <X JJill I 43 ^c- lij A jjc- 

A ^ \cl A \ -v n ^all Clil^slx-oll <jc. 4_ikJal_^j 1 AjJl^j ^^A A-llLt-aJI olA jl ^A ^ --a l l 

1_jjjJpj l4 _IbJ ol_A ^_9 4—3 j* l aII L5 Ac- 4_1V413 ^AIi^xaH ^^A 4-J1 X\-A )l 1 j 

La p ^ ‘■'^ jLujj jja A b)_9^ t La p | ^_ioJ ^g3 {_£ ll-S.lC-1 ^Al A-lIl- Ai^ f I 
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ajj_ las *ilii jc. jamjII jLaJj] ' JL<ua.V' jli ‘(^4^ a" 1 "*]' l3J>^ '-r sa -') 

Lc \'".t j| /yt lalilj iliiS Ijl ji. L-a JLol^'in jl ji ‘[^ = P 
v ' jl j i[^L-3 = (4h JftUiJl aIjLulaj jjaj jl .kilujj P] ^bi *— | ^ ik j <ji 

I_sJ—uJl ^_i ^Jjj—!j) P ] ' j ji_^a jj_> L a_}3 JSi 

J_jSj tli—jUai !Jb_L UiS jaxm i jjij ^ jl' aiaj 4[0.5 = (W-jj 

Cj_jJjj)fl (S —it Ji_i3 ^3 (jUj^l jjla 4jljlL3 £=J J J**JI ^Ui 

A i..i'll j£j^) al^j^i Laa jixj jAill i^A ji ijla j 

•(•••• »J*£ 

A (jc- J? V«-'» A Aja JJC.I JAa»«Ji <_£.la]l jjulj AjjJaji Li] ^jJajpj 

(jjluJI ^Sslula ^A P(A) 4l.il*-*]! ^ bjiai |jlj iX -Ij-IaJI cj^a ^ 

JjL _II jl £sa.jj JLoaa.1 jAj P(X/A) -X (J^-il! kJj'-oj lIt 2 A jjC 

(jO—aixAj j & P(A/X) .^sjaa. ISjU-a A (jj^J j' <3^-4 *-s_$*a X 

<_i j ui JJaII jUjc-Vi ^ vTm <Jaj (jl .iaj A (jc- (jjL-J! jl Jbll 

.^C. ^a ya Jllo JDU. ,ja lj jlall lift JS £jJab 

A^j-sa—JI ^Liuil jjjlS (_yi^ jJ l-ibal ^ J^LjUJ \j jllil i_)*J 

•■ • -> . .-. \ \ jjl »il_]j i. _ <»4j c jilb 4_uJajLl la_yu.ii jt£ '”'j - .*yy Ax-obaJ 4>al*ll 
i ^ 'if, jjjb 4_uij3 ( j 11 Wi (j^aJ SjiS diVi~sx jjx oA^.1 j jjA <Lalx]l 

(j^a—aiJi AjaAI (j<->l rt (JSjuU (_4bi]j ^Jdll jLla _ya aJSaXo (JaLHS 

tjjiajjVl j.'if- (J ji-4-' Ajl (^jjLJI JSuxaII _jA IAA jj v—S j*_i (AxwiVb VVi* . -\ Si 

A_J34. jbila.1 LJojI Lijjlj t(P(A)) c5-ii]l (jLLjuU c-Luull (j-o %i jU 

Aj« iilo (_g> Mi jjjj-oj — (_J^ jjUa j*ji ^AilaJI (JJaII jA Iaa) 

ol -^4-«-j. u (_£j)j]| yUajAAj (JLiblj-Aa-all f.Luu]l ^ja AjbJb (jjjLoi jjj *(Ja£I 


^S_ja 3I ” jjuU (JVjj*“V ^>u.irv jj-jj 1 ^S^iAjSojj jjjjM jA ijib lit (') 

hUp://yudko\vsky.nel/hayex.himl 
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% ^” Lajjj cjUL-al (PC X I A) (_£J^li <_jx£l A*_iilj AjjLa-j o_j y-a 

4jt__*jLi x ^jlc. i jUa__pgaj >Jliljl »<^<alt _^JC pLuull ^ja L»aa 

Job_11 /jL ^jA.jill jA IjA t^AijIj AuLaJ (P(xl-A) .AjjIaJ <_£.&11 {_)«£) 

oj_A /pa 1 ■>.. >.1 j j2jjj tlsjLk^a .Wm.iall (jj£j ji 4jaJ__poi AjIc _)■-->•>■’•■ <_Sjjoi 

^ -« 41 Ali. Lu»i jLaJ p5^ill jjUajjji 1 _ 5 -lc. AjL*iVb -L»V<-»H I a .*<11 j| 

1 _ s jl)UI Aa-iJ La (Jl jpjJI tjjSj cLjuII £-1a^ (_uaii jl Ajl IAa 

'j ‘ '**1JJ 1 j__A j__C. j__j*jj" :^L_xi (jUa_pui AjjLsJ jI m-vI 0jllj 

VP(A/X) —J 


oi^pal (jLujj ■ *1 aa~\» i' La (jj) ^jUa^pJI j)\ ,n*\l ^jlj ^jluall £-a 

Ljl jjijll Ajjllt jxjj ^j<->-> a jLuiJ .^Jc IJJ 

jjjl_J Aj—jJajS (jxiiaj /<1 Aaj liA a(_jLJa_jjw*lLj AjI >.sia l^ji IA^. £c^_pall Jpa 

'~'j■" ’* lj) ojjjS aJj^juu LxjmsIj Iaa jAjj j tli-a.-y ( _ualjj3'VI lAA jjl gyJajJ 

.ol j<al ^ *, • « • ajuxi 4C jail a iil!j ^j^a V Aj ^JxLul j tiHiVUua.'i/l _pal 


* * ol^pal t—iWl o^putxJI ^->.iuvll Jj2 

. jjUa^pLuJ 

« 

.^Joll (jUaj**J U j^rxA jjc. ol^pal ^^ 


■ f^Jdll jjUa^pLiiJ AjLv^a ol^pal 1 1 ^ r ~ J ^ T~ " 


«j_j . P(A) * L)' ^**.J 1 " 1'.' AjL^koII % 1 _ll Afvaj ^ AC ja% <a 

:Cj(c j<vva £LJjl pi mill >aSJ AjuiVl-J ^wmII 

A_ul^ul j j > j (_^ill /jUa^p^u AjL-a-a ol_pal A • 1 Ac 

. {jjoSl AxjoiIj 


illul Q a 
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P(X/A) : iljLLnaXl %A • II \ -I I 

O—^ a—jLla J** ^llUl—=aj j jJ oi jxM <2 . : £ £ jxa^all 

•O^J A*-“>b AjjIa-jI ^ii] j j.^> 

‘SjJ —^ JJ—^ «j^J jUaj^s jj.} SljJ A,^0 . ;j c- J l 

P(Xi- :4ijl jll ^LjLkjyi j>4 %H,“ _]l ii.;i ^ ^ Sr. j^J i 

Ajl wa x J4C ol^Jxl • —I 4jj|_aJ 4 -jTi 4■» ,*N/1 i ^ ..wil l (J ia*j I-SSAj 

La' JIjjj ^gic- Ajla^U j t jUa j-oJL 'JllLiLw-ao JaSa el jxl A • J j jl L j. .-11 > 

Jc. I 4g. (SJ xii ?4jjbul jgjl jLuiJj jUajiJb klibLuaxll *Lull 

43"™ ^ 4L-4—ill 4. ^ — C - -aaJ) ^ 4 —& j ) 4 i ?4 «nl l j I Ac ^a^ail ^ ^-v 

u) L$j—^ ® j^—•^■iLalLa V f A ^A 4_)bJ LlA 1,'nla.xj t(4.j,ilj^">l j l mA. I 
ijliajjj—lb ji-oj j] A4a.^a jgjljbi~J ,^£111 cLaill jx %^ « jx JjSI 

jjjb Aj^JajS <j^J ‘lAja. IjLuil Jbu t_>uS} Ajuib ^Joll jU iil)j £xj 

uA* f’JS'-UI t>» AlSoixll Liijj ^lia. IjjLa (jiul Jjhll I^A jl : Jj5j 

(JJ —9 c-Luall ^j.x,% (^Jc. ^1 j*ic. <j5L2u A*juiVb xjxxII bjjjia je. jl i'iA.^I 

(jjba__H £ —Sjill jl 4-C. j x^> xl l o ^ 1 4jin tlb Oaj J i jx*JI j^x 4 i..i j)■» j jV' 
A». mVb g.» « 4 II jbjikl jl jjjb 4jiiajS ^JajJj ( "1^. 1 °j» ■ jlb j,..ll 
43 —Ic-Vl o_jlab_i-alh >— < > 1 - 1 T 1 4g. j x’N a °bsila La Ijl o^jli ~Lr_ l jjSj 
• j^ill jUajui jbb ij JjjI ^Jjb j$J cbiiill jLa 


C" ^ j <->* 13 ^ i J&A 3 | -Il i n l Ajbujl ji jt, Ijftj J 

.Sjia. S j£a JjVl 4j* _jU jlu jiUI jUa^ ^lc. 4juiVli 
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jjjl-j 4_j—Jaj3 jc. jC. xiliL j*dj {j-r'-jV' jV' -lijl s-Awid 

dl l i*M^ I 4 . K i *x jJa. 4jjJapall Ujjlj <_L£ i^j^UI jx jjSI L gJLuJaS A'° j 

? 4 j J j Lax dliA >7 jldl ^3 jA La 

• (jLaVI j? jjJ JAL uu JI 

lil jiJJ AjLlU (JjSJ ^piLLaJ liij jj Igjl ^^3 juL 4 jj 4 _jxAI JLalj 

j) t^JI—*JI <j—C. 1-jAlijl .Ipa*. JaL 4.fuaj jl jSxJ jill jjjiu]l 

I I ^AjLu xi .1 -1 IjS La Ijl px jj * s~t ^_3 ^ i jjjLS Si —i 4 jLxj Jj_uL 4 ». 

JaLu: -all ^a j, ,g i 3x ^1 LlA LiJ V ^»l L«u>Lo L-vj-n. .^ Lai N-vS ..<1 / uwl l 

<_ldslj JLUI ^l- Va S i tal jc. I!ijl d£j V ij j!il£ jA j : JoxVI ,_5 jjjUl 

JlxxU AjUII LiLd Lui ^Jjll jlkjxx Jljx ^3 li;! j jl LaS j iAsijh 
c-l air - jauki—Ouil j *ajjj£JI jlj&Vlj ojjlill dljLa-Vl ^ lijSs LoJaC Ji. l ,^l 

t t 

J*- > 1 (jl > 1 Ml (j«0 I 111 Jjl - o^jli I ^ JxiQ\H 

^ (jj—iLao . jklal l j »L xa-vV l jJj jo ^$J3 jcj jpijldl 

aJ—A j3 j£a3 jja. Ijjli t "Quir,x jpALix" lid liji jx j»C-jll jfijj 
I glLml jJ I )v l S xl jlj Jjb (^jdl Jallll jo jiSJl lip] j3 jjj V LlLjaSlI 
• V 4& (jjjll_—lx jpALx—x L , I's Li-xl jl isj^LJI i—il -W VI ji o^jjfjJI .il-iC-VI 

• l 1 * ilj l LlLsx.1 jx Lg-Jj J^jl ^11 JJdl l^xl WS ■ L) l 


. lJokJI 11a ^jC. a jj-AA 4jjj ^iV o_u£ ( ^ ^ 
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(jaV)j JjjIj 0^1 ClP Jljialuil 

.gplll* jjc yJtldl ui&) \jA\ (j^Sj Lajj& 

^ jjj!_iJI i ' Slj.il (J *-« ‘ «j- a " l Wlkai (jli (JaJiij V Lia3 La 

^ S ^ a la .lie- ^lliall ^»l hill I JA (JjaSJ IjLal (jjj t(^aVl 

"filial! <_il jail" jj£j Loj3j i_jjj]a j3j 5 t -Jlmi ! (j_y£j Lajj (Ja ?A K i g a l i 

^_ajjja. fiL AaaljJ liilj jjSft Vila Oaj ^aljll <^3 ^LLa jit 

£a (jJ-Wij jaj (ja Aag.a ,^i (JjajiS i(j_ylaui_jj ^ ADLo jj <—sljj 

J it Aa_ uVLj 4 *laVl (-J—SlSa. (jaaaii Alaft <jaVl jLa.J (^ie- (ji*JJ La 

f lj *Sf I Jaj Lk Li kj illl j_aJUaj (jj^au jc. laaa i jUaall J] 

(jL_3 *tl>— jjS aJj ^ ja A3\pm all C-liiiVl (jj£j Ajl ia^j] .(_$ _p.V I 
Jj> «- ^ jSUli jjfLj l^a. { iglaC. (jjJ jj AjuiVl-J ^ r . m a l l (JlacL (jjajlill 

jj] 3 lj a. e_^jlj A33ga«aa]l f' J ‘ “V ' (jj£j (j£J J • (ja Ja33 %V 

i ^ i ■■■ pj ( jic -fl l *’ <r - AjuaVt-J ^aaa]l t 'jl jlafc ^lc. (jjajl£]l 

J _ jjp A i.aii I j jL» a! ^T.tnaSI (JLadj (jjailSH ji t_JjLaa]l (5-I=J ^3 Jar* jlj 

% l A i■ .i <i oijs^jA ilul£ laj3j Ai^luiall Cjljatjll (J j^nil ^3 %® • jC 
jjj<L,. J |jjl£ g.Miall iliblaC. (jaailill (ji IjA fjJXA t > .ijUvl l ^ Ja43 

li a. IjjU t a>gll jjSu 1 a n% jl {"(jullaall jjjSl jail" Jia Ajjajll a^A ^3 

(ji J (< .Ylij (ji (Jj3 AilaS jjSi (Jjlj J] Aa^LaJ (jjSj (^laali t_jsl jail (jli 

(jj a (jaJ^La Ajuia. ALj3 t- aJigJaiall (jjSj (jja. (jSlj c3ja.ja i . i . lg'na a i i 

^jic. Ajj^all ^jLnll (jli (jaj iljllaa (jjSj (ji (jC. t-.a &j (^Jlaall _^a5l 

• IjSk ojjjS t, a ~lg.ll (^i l Li A II 
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(j__a Jjb_II XXAj cJuS ^_gAj <JAjSda lillj cjb* 

(Jjlill x^a^J ^xJI (jli La (j ^irfkA j (jJI jXalkaj (jaj ?Aii2i-a]l liuil_j^ 

IUII (J.'J ->J — (jjjjVl (j-aj — olajjl Ajj )JJ — (jjila-il 

I i__A La — ^jjjjxll (j-a (JAill £*yj ^-aJI tjlfl La liid liViU jjjik (j»jj 
->-»' ~'f- IxJ j tft^gdll ll$J ^ * a l in -kj La — A m l -k (ja_$ e<_ ff J- | dl 

(Jliclj tJLudl (_£ jjjUl i_s3I_^a]I La JSlJ ^Ic- LaLaj ^t^oll i ^HmJ JJ-ill 

3ib J ^ ]l dl l aJij LaHiC-j <(_£jilt JJllI ^gic ljSh]l j t> tw.^il l (Jjllll 

JJllI il ^JuLyj Sldj AjluI la.1 i—ia-L-a <Jto. ^3 4jjAzS$\ 

.(jjjiVI (j-a (Ja-al_jll (JJllI £ja JjJaSl (jj'nnil (ja i_L-al_jl! AJlaJI olA 


: ^21*12 £t3Lu ^ jjjLil ij .uuj uiu£ 

/ti l i- aiS - ff »' ^aVI (_p*J _)jjb Aj>>i^al Aikj A*aJ (jSij 

A 5k jll Lj^ikJ i(P(X/A) J P(A/X) IjjJxujUk ( j : ij_j£-a AjjJa jill (J .<u.mU 

La 111 (A) ^21*21 CP blSj*-a Jjjtj jjl Ajjkia <_gi t^-ill P(A/X) 

j ijj —*■ (X) J—Ji (j\ P(X/A) AjkjB Lijfijj <(X) AjiiJl (JJill j3jj 
J <JI _& jJI jkii jji lilj <A (JU2I (jc. bliu*-a ft j-Jb A*3j^j 

_ lc- LulUjAj (jS-aJ (jVl J tj>jjiill ftUaa.1 (J ? . i al j dlljjiil (jliljJ 

.‘i M 1 «<*- k 1' .o ^p i_ijxu (_£lll Jal »* ill Jaxjj blu (jl ^JUJI 

^g_lc. j>.t'llll (J jiajl I j] d-l5kJ «— liLa jjjj .P(X/A) '(J J^-Vl (j^l^aJlj 

oJ^Jika t^n w"il 1 jfl . J 4 j^aJ / ^ jjV fAllxi] A ^ ft I lntk^/1 alA I La - ■ 
^ dulaoll li* JdSj jji Laj iP(A/X) : Jkiiai llaj*j» fJl*21 CP- 

^ > ai 4 ‘4 t4_iLajJI jl jSj Air .Ai ^J Cj^iJ jbLbl ^jC- , \i . \? k IS 

oi_A jIjSj t 4 _gjjl_ja» U JJ '—j^g-21 iLiill JaLajI ^jC _>^l l^f^ 3 

l2k ^gjjl UaaJI (Jaj J Laj cLukJjlj UaiJI (Jaj ajjlll 
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AjIjJ ^Ig- jjSI V ' Ija. l*JjiJ lib (JS 4*).V*.jj jliil ^gi IjLa ^-a 

jJ ^jUJI jJUJI ^gk IjLa 4ij*-a jl jj^-ajj jS Ijjl .Aj£jaII AjIaxII oJlgJ 
j jA AjjI^JlAII a jj^II oj* jjj Ijjl I jl j3 <U j3j V (J^J Jfr"’ 


■ in 


^1 


?4ijill ^ (jjA]| Jjaj jljJA J* 

s a. .« _i ^j]l .VsTW aII Ija jc- i. > ij.wll AsLiA JSLaj 

jl jja. Jja .jj .va'c. 1 CiiS lj| 4 l_iLliaVI jc. ^JSjI jl 0 Vi^Aj tiilj JIja 4^Jl*JI 
jj ill ja jl jj^JI I j* ji LS jjLj I j& jli tAa jill Jib jjall -^-j 

jj3j mUjaIa. 1 4—lLlul j& 0 ^/a 4. * 17k ,I tjjjjlj ^.L-aJ ‘■■l i Lj i LmAi V I 

jl I ■ >»jl ^ V'^-aj J 40 JJC- jA jj£l 03 .ja 1I 4-Uuill jA jjSlI bljJa> jl 

Ig nm_J ^_Hil JAJ—uiLa-Sn ^/b jjjjll lS^ j) CF~ 


(jlj.i=J lk.jjAj Cali aLUI jl£aVl jja*J 4jj! jV jjiill 
J__JAJ 4__jl I ^~'ll — ' AlujlL I j^i Jj ^ A JT jjAJ Ij&J 4 V4c . (jj jjiill 
Ia$a (Jjj j 4(_5 jil Qa. aLIs cLuaI J jlLall jiC. AjjSj AjjSj jjl jjaJI ^ 

4_A<aLi J Vi a-v J£ ALaLi ALalS AajIs jajI ^-jaIII jV $e jj W a j*a jl 

(JaLSa ^ylc- (_5*3ljil (*1L«JI JoaJ ^gjll aIsj jilL Ai>a 1 ^ijAjll Loj] j .La (■ LS ^ 

i . M 

i4 —Lj jail iS k^ l$J Ij*. j. V ^Ult c> 6ijl • 9 

A ( JjJaii ^^W\ 4 .i l ^jjj ta jjjS 43 Aj *-V w diUUjVlj C)U L 

’ t < ( € t 

Ijl j 4oJjl_j O • jLaJI 4j^A~i Jjjlall ^gk UK».‘iA >t» 1 in ^jjjL Lml jjl 

^ i* y\ J3 1 ^ 'Ia jjl j'-s. 4 qj>^ l AlaJ^)i aj& tCul^ 
I y'S } Aiajji ~ i4-"'..,l (jl ^jL.%.,.1 J 4(jjail JU=4J ^ jp jA jil Ijl jja. ^ftLil 


■ > * ^ » Jc o jilok Ijati ■ > ’J- ' jjjS j ^ai 1 ^-i 4jj H.-l l I^L (_>A?b JjAJ ^ J 

^jic '»■- Sjils v 4 ajft j aiaj JS J-O (jjUaSjj jLSI ( >■>■>; <Uaajik JaC Jjli 

• cpUaV! 
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J ‘Akjb bka j»Ult U Akj* aS <j \Jl jjb 

^ ^• 1 —^ 1 4 —^jUJ <4° i3ij^ Jjk Jc. JN\ 0 Ja~s 11 Jac. Jjj 
s» — **a 1 ‘I—^-*-kal i—Jb^VI j» {£. jIa*JI Jg. \Jj lAj&kJl 4 W j" 
^'-3-^ j—-“J J J iajJI ok jo J^ill Jc _Lv>. ; 

. JUiV ol£k*j 

tcJlij !JUk A*Ja*ko Aj jjK iVI ojlki t 
."^>11 J jjHl a^j jlja-J j^V" 



’44- ljN 44 <_>4 J aLL-^j Al£kJI c4ljj VI 

JJ^U Aakk. Aakc. (jk jAj tJjjLu kka jAJ J ^Ijjyi j| 

j A_Ji kkLi Jc. 3j>-a ^Uj] AiU. Jk k J Jak. jU J 
lojk^. 3 jab jl Aka A_ukb iilljjVI t jlili 4kLi j 

ss—^ ^ J s? -bJI 41j£U AakJI 3L kj.^ll 3 ,...•,» ■ 

jJUJI jc k Jjjl ok jl j jaj ^Akki Uijxa Aijj^JI jl 

Jkk *Uil Jl Uiuk j U jpJ Jc. ?J L cj^ ^jliJI 

Ijj« x- ^aJl dljjyi J». jjj]l jA 0^jj| Ikj t jl£kl J AAuuo ^51 >o 
>mll—J <J j*k —j j31l ^a]l jl 4t_iul^JI jo JjVI JljaJI Jc. j- .-l l y*. i 
j — * I — aki lAai Lo Iki 4jAj jaa. jaj t^^Ukl olaaVI J LyjSi J— < 

<£—* Ja '>° J c 4 *' (=^=y ' fJkl! Ikj^oj jk, ^311 jjL, jkt 4 : Ji.|j 

4—jaUu l—m, J A_ika c j>ull lj*j jLo Jki» u jij , jHoii J a-. ; ., 

OAA jaa AJjlk j jab j ^ytaakj i jbjVl j jbaaJI IaISIjIm. Jjl ^Ijl^l 
tftlkkVI aA^j ‘tlkkl j^ka jl j Akill CjIjUVIj Cjl ^alill 

• Jy^yJ ^J~ Axka IgjV v£ilj 
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^ JjSSI JJa-j J* 0 1 

_1c. 4_iS isuc-l 1 00 ) ale. j'nujjt jl j_j£ (jjiil -^J f^* 1 ^ 

4_&1 j tjlj .jail Id* Jla <jUa J JJ-> -^Ai jAj ‘ J JJ J 

.JjLujII (_g.ld ^ ^ <—iL-o_jt ^c. J ^i-iAVi ^tj ^c. ^iA jl 4-auiJ 

Gesner, C. (1551). Historia animalium libri I-1V. Cum iconibus. : jJa-aAl 
Lib. I. De quadrupedibus uiuiparis. Zurich: C. Froschauer. 

I_*j \a _li. ( j j jJ jJUJl (jc. ■Ca.JSj-aj j] I^c-oll Jjll elLiAjl J5?.J j] 

t-1 1 »U (Jvaii AAj-aj ^.u-nj (jl <1 <• QjC :->c_a 11 e-UaiAM AxafJa Jjiij 

J_a. ^_jj elkiAM J£ J J] (J ji»lj S j-a <AaJl (J >a- J jdJ I^A j 

^- Li-v i V ^f j-aVl J is Ac. 1-a-AlAl j 1 1 g t l A .i (JaIauU V 1 — j j 

. <jj a ) » * je Ju jj ^ A V-aJl i \a (jj >xliuJJ alll JJ.S x_JsU 




(jc.j <jji2kLu ^jll 4j. n)n jc. Cjl^jjj J*ilb £_iAaj 43 k _ s -i^Q J J<' 

A—j <il*—I £ jjll J <x-l^JI (jOa JjSiaj <jl .iilj iini]l jlla 

.(jlioll 0_jLi.J oJjLl y i a.frXI J ^'•v i 

?4jLlLuJI 4*3JJLxJI jJxAx La 


jj] <ii'—ui 4ij*x £* J=J.a 1I ^Jl i-iii Sialj liJIjj'V! jlS Ijlj 

<^a —.nil <l£*i—O 1 j jSajI ji ^Ixji —j ( a—II ?4jjLudl Aijx^JI C»L=k Jjl ^ 

‘Ajc. Lim ILLj <-j j*j ;jSj ^1 Lo lli*j «ilj^j jl 5/ V'La.La.-ilIj 

.Llml j-o 4£J^j La 4jc. c i ^JM ,_ji ji ^ IV'Cl j 

l g > >» •» ) ?ii]l j£U 4-a_j^UI 4 £jLx1I 43^lx]I I * in ,,'K* l. -„C Jl ^..,l l j 

I—a iil]j JLlc t j^ Llil l L>° ij j' * ,! ' l .jJJ^La t_£4x j'Gc. ) jx a ,_^A 

L . g > JJC- jjj—3 Ljj ; 11 A j i * /*»» I I Uvl-xll AjjuiLuia. 4^j jl ‘ 4-i j» j Ale. ol^)j 
\ —6*« jjkill jUill 4~ajJ ^lia jau Jc. 4xjXa 

*> aI—JXJ ^jg. ^ x Lii-a jli ■ *11^5 14 %.>iLill jLooll j_jl l jc. lail... I'. '— j* 

A—“*-« (3^^ A^ajj tAj^aJI bjl jaa. 4auuj oLaJI <jx ^jJjVI j jfl ■■■" 

t ; * * * 

jl Jaia ^ . JVn . i '1 (jau ;Uj2 UjLui Iliaj3 j4*j <illilj lia. iLla jA" ^ll.]! 

tl—UJJ*J —jj Lil j^ySxj ^ill c j->■! ! ^3 jj ^ir- La I ‘'.*. ^_y 

jjJ—^. j i fr( ^ J i]| JSjj jjc LiljJ ^iilLa (3^ VXla lliajl ^ j- >1 1 LlA (^laJj 
‘fJI—*jl ^ (■ AvIJ j. l t ^ia j3jj (jj.uall (jjj^La (_5Aa (_5ic-j 4ji jSjlb 
^ L ri. %V I jjl IJA 1c -1 Lajlj ija a mll ^ jab liuLj (jjaawill j N[| 

dU&l^ll JLiC . j * ^l l (4_aaJI Ale 4 a‘W a ^>in a^j*.ia]l ^ Li».'V I ^^jlj 

ioAeLill ) T - 4.X H rtj t L Ifc I , yx ^ jjj^Aja 4j4axJl ^ 1 . .1 ~v V I I ii'm 
jjSjJ 0 -lC.lijl ai* ^txJI ^AiHioOj i^txll jLic ^ 4^xAx 4 U»..nH aAelall oAA 
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_II jlV'1 1_i mj La _yAj I j.Wj ^1 l_piLa La ^»ap (jlS La I j] 

j.' lg i jiu< *- 4_*3 ‘^'j**- i5_uiJdLa j-jC- frLbjaVI jAij jJ^iill 

/j l "lUa'i A i ( Ja Jt j\ j±LajJ II LajjJ lift to^aia S.laJ j AJaljj 4jjA-a Ja l lj 

A aja-vl l _3 <ai_a_II (jj jl 5 jJ_ jj I^Sa jl iejxl* Jalij £Jjl j (jtjfla-A 

j < ^jll (JiUvill i.<■..->. S^jaJLaj Aj^a 1 $jIj LiWlll jjjAi jpjj tA^ixuia 

cjjjl I jl iil_jU <illj _3 _lcJ (j* jjL^a «. Jjja (jc. 'i'vUa liiljA (jlj 

‘aj__xLo U Vi ^J| (JjajlLu 4jW all Jalajll (jli ^Jc-I (j - 4 *>9 > .-il l 

jj a _SI Cljji Ijlj <j-o jjL-a (. j*Jall (jl (jiajjAj Jl ji V S-jiV 

^_j j^JaJ L.laill Ijijj (jjLuia.1 (_^l e.UaC.1 jjC. i V\\ lDLLSI (jli I g - J p. 

-L' &J* (JjIUlI I^jIc. AaA^o l^DLk (j-a (_5 jj I—Jjii a 


\s*/ 


N**/ 

W 

/**> 


fS-y 

w 


t*\ 




O—V J£u 

\ \ j\^a jaII to^xLo AJaljj Av^ 4 JnlVi 4 j 

jl Sjxla Ua<H IjJ j A r> j idNli.ja 4 4 cjQ-v H t jlllaiJ 4 j 

^_3 (Jlail cjA-Jall ^luL J ij i<_£UaJl * ■ 4 >^ <4 

l . * ag. ^ _ \g- l • ..i j 4 ^ic-1 4 a\ i AiaAjll 

, ^ ‘ ^ J S^)*.£<a 4 1,1^ a! 1 hUiM ^ t . lwVu *) 
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*.—flj-N all £-l.ia. o—A l‘i' 


LS& Aakjll tjAaJI (Jtuil Jl jLaJI Jc. 1 l Li£_J3*J LaK jLLi JjLi £-ljI JJ.1J 

a-iiVlj lj. W < a ol^jj jl Vj ' w > o; V jp-Jj jAljl j^ ^lisll L $ jj ‘""y i yxjM jiajl jLj 
(_5 ——a ^—1c- i lU n 4j.hj o^a.J jll Lii9^)*-o jl 4jl_a_II ^3 l~>^ V' Jja. ja jjj 


• JlUillj a 


jAall jC- I ~n3j» ^ 


ijail—II ( a—lc. j*-aa3 JjLilij '. j.^j-^aall 

l\ -u! j j)j£j li£l jj) jjlfl tAlLli. 4j.ilm 43jx-a ^t-aSI j£j ^aJ lilj 

^a S 0 J .LlSS ij.ll.la. 1 j Jb^aj (jl <!il.lajl I J-s. J jj£i]| Jjaaj ^ l W u ,1 j jjjijj 

dll SI j^VI a n->> i 1 \x (jjul J L>°J tig <ag si LiUaj.iOJ £_jaj jjl all ,j ij .uj 

. j j-wall £>-igJ Ajjl jil 


^J~a >r-n 4Sj.li jjl _l'-v"u ...all ^ya j j*s i jlSj I .W I j I mA jj£Jj 

■ *.—fljaVI 4_a.JI Ja.1.3 ^^3 

(jJ-aJ ^ -Sc. fljjA-a -SI) l—Sj^VI £-lijll lj& (Ja.1.3 (Jl JJaili j}J 2 a. liil 

(jl— j -liij JjLJI Lj.'i.ql'mx (jj .Ij.W< o Lplc. lg_a,j ol J jjl VI V Oj-lclall 

t4-i-l*_l (jl j)_ a (_£ Jl (_^J Wl* a jA, J (j-aj t4 aj-v. ^ C_LouSj 4 1 -la. a bj^JI 

{_5 -SI j-Sal: IhV I Jajj 4-ll.la. J-ia. jg hj Aj-oij (Jc-LlU ^UaSI jlj lijj 
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*>JI ^al jB jA IaLj jii j> c.> 

jljjXJi ol_ajl £lSB *S ja. J^SU <J if JaaJ ^ A^ujj -W^ 

a< j_jij Aja jiaij tj^-® <_$l L>a bmS & lila-ll 

: fJSUD (j£ Ja*JI Ujii-j ub£ 

/j__aj <■ 1 an j Uabjjl ^aIL <jUaJJ ja <jb.ia. cJ**Bj 

ftUwl t> Ajtu-aj la JS j}j ifiUll (jc. liib fjfciil b^L-ai 
I fl jll ilijijat <_$jai Aa^S oiA J cbxla. Ia b jLauI <J_pj b^Ui^-b A. » . u^o j 

I_fc] ,-,.„;l j] bjii J*ij v j fJLJI J) jkii Lia ‘lulS j) 

( 

YjitxC. jajJ I tSIjjVI jlS 'jbal ja.1 '•** J £a^ fij yb-O.1 

l .K 

4 JC. bSljj) J-o3 ^Jc. bjc-bou J (j^Aj ASjov -LmuI u!j 

^ <■ a S i'oj^ut j»lal Ijuaa 1 -^ L ua fj j\ J ^ u i a - u J ^ lb - la ^ilajl i) 

« ( C 

jis Ijl ?oj=wilb AauaU. l*J J C b-Jb Su-aU. OJ® ^ ^ S?' *“*->*' j’ 

jl_j Ui J Jjj i f Lai jrUJI j! • Jjaj f ^ 1 ur?^ 

1 a 1 j| 4__aiiikA (J J bi JJXJU OljAl 0 J > bl 'j ^bjoiib AjjjLdl XaSi\ 

JLll.1 a .J jla to ja-iH (JA ^ t-JjSVl JA ^Udl jjSf ‘cs-^'j b£ja. 

^jb-,.., _j j aSja^ill ^lOa.j £jJ fb.1 ^jsbu jrUJl *> ojji-A. 

I c -'< j-k . "... J O J.>.u ■ lb 5- uflbJI _jll 2-JA0W Uua laJjJ j' ^^i-a 

.jrbJA Vj Sja-iB t>Jj JsLil til jJaII b! ^ul JJJ tASjibAll 

^_ill A_ CjI _SjsJI O^J ‘bSl jj] <iaiuull tills jaii Jc.Luiij 

^al _ J c'liK Ijli (jj£ 1 bj& 0 ».irJl LSI J$j fSlLt Ualbj j\ VIaE.'| I ^Ja miI 

JX_jk j:j J 'J -* Jjj Ji ac-i ^ kS (3^ Jk-aal' lio ^ aJ j' >5' jl£aV' (' ) 

l^ulj t.liw aU j l^JAjI^Jala-a 
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lii_u jj_ 3 -a jl \S,jXa tlluJj tlgjjlj l g K >* Jj-3 tJUij 

_^.jlLl ^gjtjL^a! (_j»' i .iJ \ (JjjLJI a^yJj £_a 1 m<al L$^i (JSjtut '■ i * j 

Sal Jail A _jj (_£j_S j_ Sj jlj (_ 5 ^ JJ-JI Jl j-iVlj ■il-ic.yi I^A djA^jj 

... t _g-^- <1 j-o a ja. -(£ — "l jSaj!^ ^aIaJSI 



4 \ 1 4 ■ ,' \ r J f 1 ' .»V ) t-jl£&l ^ ' 1-V 1 » M ' ^ ^ 


jj jjjIl^iI! jlj jj^ j^»-J 

ijj t-J^pJ! £~a jlV'J l I_aUii.1 I2& ^.AxjiJj ta. Iia .31 aj -s tai l j^> £j-J 

Jl j_« 1 J l i_ijiVl (^A ^>Jjjj-JI sj^u 1 (jl o^aUJI o3a (JvLi. j^ 


^_SI Ua (jta J j^ajIS ^ jSJI J*JI : JUiV 1 <• ^ ^(j* j»SUI 

liijj ,__a>-a (jl caJUl ^jlc. j-a 5p.lp.jSI JaUSV ^jvUI JaiSlj t^-jjiJI jUa 
1 1 J l.il J\ ^liJ J ^jiSI CjJjaJI JjJaal ^jUjj ^ a l uux ( _ s 3c. 
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[ Jo ■ _ j a ) LaS jLniJ x,> ‘" '1 j j'W aAA £jJajJ ^LaC. Ixnrt j 

^_*»j<A. (J^Li (j<a Ajli I.V\A j i j' nil alkaJ (jjLuil jjc- ^JLxJl (JC. 

g 4 € 

^ [jjSI < a j>jij (jc. jJjJaal oj£a <jjSlu 4-?-La.jj 

( _^aaj_J! jaUxaj A^jll jjc. (jjjj ^jic- ajJa JjJaal (JjaIuiaII 


^jl-<U ftUj jjjL ^ jJUil Jj £ jliJI [_jj jA lo t -S w/Sj ^5^-0 j) 

0j__jj i* \ i^. i l^ifljj [jjaj jl t4jo...»*' ^ jLoj i—luu] aAA j 1-iA ^jC- 

uil ^jjl Juj J ^ > ‘*' 1 ' [j£ A 1^-a.a CjI jail 

V<J liJjio lil La jj] (ojix&J! AjlVi 0 A 3 J ISjJU 

r^JUJI j& Ac-Lua ^jjxU IS)jjj Jj tjJUU LSIjjj <j*j] JiljJ) 


^il_*JI jx JJ jj ^j]l 4 ■ ,.>'^11 A^lll (Jll! JjujJaI! jA -juji ASjAI La jl 

dji i«.lj —j j—J^i lli*i <ilji Jul < g,»J j Jj'j JjC- cs-^ 

A J »A (j__o a jj _J Jj AaLjaVLj 4->.a11 vjl jjijJi ajA jtAXJ ajji^a 

<J—® J tilliA JjSj J [jilU LaJ jAJJ jA (Jljjj j]j ^ ^j^aLall 

.(JaxJI^ Jxiil jlJLttJV I^jI^ LojIj ^ 


6 (J^ki jiail ^ ia c!m JjUI jl S^ j <J-a j£- \a Vi C. ^ J 

-J—alifi 4 jW ^ • • • c_ilia -j ll^h3j ijUill \ V. tl^ l^j^lall <>111 % jlll 

^—i jUj jj^ .oil j jj *" ^ ^ ^ . ^ >tl " ^ 

1 1 clliij" • ^ J15J «Jai3 "Olc-Uai ^ I jil" Ala di3^ju»jl A^^ill ^jj !A 

^ia Clijlal «li^iu Jjlla ^ ^ Y* i jiljj uLkl "VJaC Ljl^Lii ^ >n» Jjli4 Aal^ cjli 

."oLyvil 
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jjt-^ ftUaiVI j* o jjaa JaLttjl ^ jl jl JV'j 

tUoaVl ^-ulj uljLojlx-a jAu3-o oUakVI ojfc jl JaaJI j*jiaJ jSlj l JJ»Sj 

LoJ—ic. I__J Ljajl 4 a$ a ^gJk Lojl j c4-a ^ialoll “LV' ^Sl A -II I a w j 
£• JJ 4ij*-o Jla ^jjlLall 1 j Igjl tibiae. A jiX <_ al 4 -a_jJaxaJI 
?jjjiJI ^Lu,| ^ic Ja*j 4-ajh.lA IgjS jJI LaS (4-ajlaiall 

^11 »II 3 jjSj Lo-liC. l(_Jjll JLiA ^lj La ■■" ^ jj£j «■ a j. - 

ojl—C. jS^jj J ^A±J j (j uju l -J jl_i. i > /ij j jjalja-a jjC. jjJa j-o ^^jkjlnll 
• W« .. ,J jo 4jl iJa-Vl j* 1 ^J> JJ jjSI £jLaJI 4a.l jV *41 <*.aW 0 j* J^. 
4—o^kLall jl Juu, I j* jl Jjj < jiSje (ji jjall Aia. j jl jj=k J 3 S.J UaLoj 
4£—al 3 II ^—3 gr. r-ill 3 * J a'i-I i a )I jjC. i>_s3jaJI ji jjij jl ‘^-l^ik 4 ja-Ja 
(jjja.1—Jl I—Si jjjj _Hll 4j_^-aoll alllc-ljLiJI jx jjtiSJl jl jSJlj _)j 4 a.j 

.4jj_pall o4gJ £tJI t _ ? lc JjLsJjj l*jV ‘l^aJtjj ja-kj jjJjxaJI 

^j At WJ I £-Jaj 4il 1.1a. i_JJjaiil J5JJI dllj (JajlaI 4jj£. ^ iaaJLij 
4jjlc. 43_^C. I j jL»»*' jjl I j ■■’«' i“'l ...I .--.VI jj»U ^Jamj .* n-». \ Sl^J ^ .,1 Vi^ I I 
JS__u i_ilj A ajll inj^jAJ jl A JSjll ^lajlj JSJJI 4j«j^a 

JS„i — J jjxil J-kVI l^jl ><1 I Ag *1 a JS > 4juja 43 jtl La> j_^ajj i ujt 

C At 

{£jt* jl V) V ) 4ill JjSI 4 *j^a!I '—3^)ill ^-0 Lli j '^ jSlj i^oJal j 

AajjlaJ jjM-A^nj jjjjSj l^lnlJ ^gi (jAJI Lalu -Ml 4*j_^o ;ju.jaI 4 ijc. 

Jl—aja^VI jl jl—“Jl jc. a^jc-j ‘_>nl k_jjla. jA IjS_^j LalS 

* < It 

‘ I j—^ i-. < i j a > > >i Jl A*i*tl (JaaaI 4i jfc ^gll ( JJaoj i—i Ijjlj (^3 jjJI jjLJI 

.wJJ^ill JJJI IJ^l LaLuAl V jlSj ^jjjlJI LIa jl I 5 ’"-*. 1 

■ lal 1 . 4 . 1 ^ Ja d Cij l v_ \ud JjAj jj£i Loj 1«2 iilliA s-Jjjjajj iUJIj ^tjaLa ^3 - ^j*o]l ^ 

AAjIm; .Jl S^jx-oli J ^3 uAuJl jpi IjA j k A^m jSLiaII AjS-uJoil a JA j ^ 1 '■ •-»»■ cLjn£>l ^2 

.Aj-oaS/^ 4j»JIj 
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I jjjbuilS ( JjJaij (jV ljijC-.ll (JjjLui *T i jj lllAaj I jLa (jSlj 

A_JI J_J^I .jU-n,,' ■j-N. i CjlSd t Ajjdllj JliJI (_5^ O^A ? jdl 

—gjj id jLlxiajl jC- J4$l SJii. \_jj-il j£]j 4(jjd«-J li ll£ja !)l£d Oj 

4 N J LoAJ _2J :<jXaJ_^-o jljJtSja ,l2>.jj Ajl A K > m a]I j lljxiLa Ja-aajj 


ujj] j laJC-Uj]'. jl juU ^aLaVi A£^.j ' < a‘lJJ A-aflll (j-laJ -lie ( ^-*La'i?l 

i, „l . «£^a (j_a IjjISJj liSljj] Jj^dj lillilj l(_£j^J ^jic- Axjwa Jjdaill <_Uui 


• CS^I 


r V I V 




i , 4 jl . Jj ijl£jj : j Ki'i . i.<> 

lS JJ& (»*-?• Ak. JjAki 4a_>~aJ »jfcUi ^pk. s 11 JJ*ii y* ^3 iaftLLJl Aj jx^ol l 

ji 

The London and Edinburgh Philosophical Mage/.inc and Journal of Science. 

1 (5). 329 - 337. 

' A — S-jjfl ^aj* j JL> J&S*' JIL&l Jx jSJ j 

jjlj ^ i ns £- LJajI ^ 'is'l l sli^la. ,__wa*-) Jjjjj Igjli caLoaJI jl 

^j3J liLLi^al j] > 1 q-n j col jLjuJI j».}9 ^jJc. <!^jLo ^ jj^l a^A jV Ajjlj (illjj 
—J-3 ^ y Sj IJA i4_uiaaLa]l <_Jl£jjV I ft I _jj a il ■v 3. ..Sf | £• ^jj| | ja jJjaj 

(J—at (J_ajAa (jc. jaJ'jtJI La <■ 4 j jaala 4_u£La laioa jl ^la GiLja! 

. >—jl.1. J. jC ." dl j CLil j_'i7 

: ,^ 1 x 11 ^ <j*Jj £a 11 ^ 

f .\—da jISjjI ^j-a - Wii LJI JlfLiVl o-iA xiaz. jl : J_j£ jji till 
^3ljll ^jJlt j£]J ilis» c^sljll ^ilc. ftladl LjjL-aa 

lj_$l '■-*^J *- 1 V L>^ 4J£a!i* c 4axi i)-» j (j.ml>n Lwaal jA 

—A c j x >il l Jjla (jl c_a_)*jj ci g a la jjjjSxidl c ^jJall jj-o V] ftLdaVl 

j—aa.Vl —L*a 4—L^LJI ftjjJall cjIaj-o j kilj JULo ‘<jj^ j^all 

(ji_jT9| ^jin^ 1 4 ua ilia JlaJI < 2 l]jS j) ijjjl ^ L»»3 o^u*as]l ft j^iJI djla.^aj 

(Jlj—laV I g'ijm l .1 ) —aa j—j^oaa ^ja*Jl ^ 4 _^alik ^yj 

1 1 j’Aj *■! C^l > 9 1>ii£cll o AA ^-3 JaLuiall (Ja 1 ^A ^axx i 4iii^Al1 o> j*^ cal^^a 

ly &x 'oi l «■ jjJall ^3 4jj ‘ -L>' ^L.11 ^3 Jj^jlll ‘ 4 K ■*. ^ IjA ?^JaLaJall (j_jla 

Ift j_Ja _£*j -Ul ^Ull t^aaal l fr j. >. «Ll.. Ull ^le. 1 "'lia,,, ' |j 1 . 

j_ g — It ''Lie . .1 j] IjLa JjSJj tftl__^<»Sk IaI jj lail - "...' I jA IjAj . ^ j^-s . 1 
4 jlaJI a^A ^3 j \Mn’ _^a^ 1 ftjj^a ^5! ^j. i^» . ) ,_j 3 '. jl Ift j.>» pl-il 0L1II 
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,jlj—li j .a > jJ—J ja JJ* (j) •*'.>“■ J-i Jl!>lu> .7 Vclijj 

i/Ui v A4-iaLoj Lmjj jjjjl t i f - 1 Jon J^-uLaII J ^ iJLoll 

JJ — HJ 1 /i'j 4 £ jAj La jl I jib ^i» a t A aViA. ^11 ^LuiVI AjJlC. jjSj jl i '->■ i 


(_5^—SI . 1 1 4—Sija (JjJa (JjuSj ‘ j). 1 ' 1 !' ^ j^ia ja j_jlll I j* LuUuiLj 

^ ■ Ai'stJ I j^lll j>JJaJI jjlll j ^>j LuV l^jJajj * 0 n* J { -» 

J_jia iliiaa ja AjjUaia lgj3 o jAa ilAcl-li, J»lA< jl jl£>jVLi jli 
jlll ^_3 1 j£_A J_kil) a tivu Gl Ji V jfcj lj] jAii] « jaill 

. ( '>(4j ^Lall 


: ^Sljll jjfll jjj JUi 4SIjJVI 

(jaLuil Ic- 1 Ajl j Lajlj I g I < LlA V j fJUil jc. ^jLaj Ij^laual j. -Vi 

j—C. _all j^jLaj jA !>Ll 3 AfijAj La j]j ciiljl iliuil ^aJ A I. -4 j'l CllljljaiVI 

(jl iilljj tdlSjS l$jl£j oJuS-a Lil AjluuSL) Jj AjI j jJUJI L*<.ajl l$j| i Jl*JI 
j2j— jj |3-S jJ AjI lja> ^gJc- Jj t^al jll (jal jjj cS)J[aL LajISjAa jl : JjA 
<■ LioC A J-iVi Aaj jl ioASuLoll dlLa^la^gJI jlia ^Loj I’Aj jljj AjjuoJI ujl _jLiV I 
Lb-lic- (^Llil jjjSI A La'll ^A o j& j 19 . jjjJall 'jl 'a"i. ..j l 1 ^ i i *»... j Lii j ir. ^3 

C—cs— i ) kii 11 A-lmrkll JjljLiDU AlaUJI Ajii^aaJI i al »WI ^ i^-s. 

L r-j ■ -** II ^3L n ti <o 1 jl£-a V jl ^^3 <■ i ll ni l jA IjAj — ^(_^_^iu<ajll i__U<aaJI^ 

7>S I I j& A a jl Lvum £laS! jV ‘ c LiaxJI A lia\ll eJA liljjj j-s. \ j 

oj —ji’^La aLij->^SI aILoIaSI jA dll jLiiV I I ‘~ v A p A'..ij j i^^x^aJI 1 - 'li ^ ^ ^3 

• aAsQLoll U.AajLlaII i_}j- j -*J~' frljAJfcll A Lo’jl i 


wvvw.lottolab.orgl. ^ iI;lc.ljaJI aj* ^Auu ^Jc. jS-oJ (') 
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‘ ‘bu r - (J-^J AialSlu)l Jc |J.. ^1 ^^ 

CS—^ ^9^ laJcv-4 JaIaJ j£lj ‘ j^JI <J=»-lj fr-laJJ >^Sir-L^al lil^j j; j..nll 
ftljj <ijlj j$iaj (»J jU .lwal k_SjL lA-lic. Jdij Ajali .la* jj < Jaill A*al&U 
<JJJ - ^ ■ <l 1 J *'—4-9*11 ^—laaill cK' 3 jail bl«J ^-oll jSl j tf- ',M-J I 4 Wa'.l l 

. til*_U-al i —S jiaJ (_yu)j jl j W ' I 

^ 3 jjj U Jc. L^b J Jjjj j£ja J el J L J jljj Ja J£\ 3 

jl 1-jlj^l <—l.laJj tA-ojlSJI 4-ll*a]l A. j > n-*1 1 dj) jLiV 1 £-a l£jluu> al^y j| ^ jl 
— 13 f^ 3 j* I-* (j“jlj 4*iijji L» ^jl din>j lii. 4jja ciiUijjJI e j* JjSj 

t 

L -®J—^1 J—!■« j—9 Ajjk-a—J <■ " l ' g /'9 (jjilill a jLo AuIaxa <L<Uj 

<A j i. i-s 1 1 Jjl jLiVI Jj-> .. 1 "- jlaJ jl£llj jlj-y j Itia. Ujjxj 1^jJoj*jj AjJlxjVI 

*—ylj l* .' 19<i IjLiaJ jAjj .13 dlAa 1 xj^)aJI jj ji a j£j £3 Jj i~~ i*i^ | jlj 

• ^■*3 (J^JJ*-all _j& Jjl£ *_j i«_s^aJI 1-a‘m i a^j-> II 

: lluil ja, Jjjc UwJ 

A —*SJj LLaIj lieu Jjaj (jjl^Jl £ J jill 1 j* (ji Jl Jail dL i_ia1j .aa 

t f 

jj—^ j' j—^xall j9 (jAili Jl*l] £ jLoi JaC. Jc. 1‘iAU J CjIjJS jjlia 

(j —^ 1—9jlJ ,j_jSj A jm-t I I t_j| jUjiVI jl - ^ 'J-*- ■ iAllx^a^ 4 1-1 >»^ A^Jaiall 

LS — 9 —* ‘iJ9^1-S-ll *—iVLii ^ . i . ir>J jl jLoj V IjSAj ?ej±aJI Jfr 

^aj njl AJaljuUJ AjxitaJI djl jLiVI to jjS ._iLixuV Allui aj^S 4a.a-> \ 1 

L lW ^,1 (jl lg-)l__ui (Ja A l Ajg I I o^A (^jLa jl ^Jbl Ua (j^lj 1 1 ^ ilr. .^‘i* i \ 

J] ^11-^ j-» £J>9 Jajj <1U. J Ajjljj (Jlo UaLujI j] i Li^uil j^J I 

^ T*J" j^lj tLilj^l >-■ l . ’i-i i i (jl J^Aj 4_j-2yutll ejk jLa 4(j^ja.l 

1 * (J—£ (j—2j j-oxll yj t ~ » g» » i j V (_ylj]l (jJa*_i Aa. jj jl i^all J A A ■ ^. 1 

SJj n_ajVI Ajjjl Jc. djIjUai (T jj J j» » ri) ^jl ‘»JJJ ji >—SjU-alj 
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4*Li.j 1 jj. J lalj S ejljUaill ja jl bjj 03Ji 

^ il i4j La Uajiaa. \ jxjJoJi jl -iJ "V Laid I j^ju q jI Uj ilja I jj_y!iu jl Jj 'i 1 

ajl_ C frV j_ A ji jjibj ttljLajUj £- bjl jl jLaJ jt UaLoJ jjjjc 

ijjl ■'< ^jjl I j.a’il J t£tall ^.iLa Jl a Siam 4jLJ ja j_yjl*-J 

□_^ill til jLiill 


4?> _jll Aijt Jl bac ... jLi J JIjj ^Jl ... J 

I i& J J jJ^j tajlaJlS a IgiJaj 4C j3 ja jjjiall a«^La vlcK 

‘((^ .'l)^jl»"i,.' ^11 jatiill <ilb LajJ 4uu^La j Jll <Jc Ijj 

• ^ Jl b$J j 4j3 J 43 j3 aa^Lall . ).\r. j ^y_^uJI Jc Jiibu 

jl_jiia j_a eJaj j»Ja^all JJC J L=J 1 4^al. \Vl ml JuiLi. ja ^all jl 

aibijii L ** £jblj La'll j| ^jLlLluI (Jiail ja e.bjl bi Lb J i biuj 

j_a >LM 'n.ll j-v 'll la* jjj ja I$$->J jjl jl ^ JaLJ ta-lu*ll 4-ajjlajYl 

a j a.jll Jl abjj'ifl jbij jj^ bil £t-all bjbjl jJ tejgk J 

jl J_J3 ^ £&all ja "4aJI 4iiaxa ^l«a*ll H bil l ^J ajb j b. l Jl ro 

ia_S3 a' >1 j 4' |jj Jaw ^giil li* ja jj£Ij t^gj. . -ni l blLxa J 4^JI J g - L j 

I jjb | J t|A JSui JajlJ 4aLii.ll aj& Ll>Vi ^3 ajb j i *1 , V%i La lg-^j 

jjj_ uj) jl ^.L'.J j t4aj~s a kl^b&j jLI ^ooll l$j ^1aT\i ^Jl ajJail aj3 

lit . 

U Aa. 3 ] ^_^kj V Iajjj 1$^ J u' J j 1 La 


jlA —j ^ S <t... U 4 __ 3 ^xa 1 ! a jAlii J-o *iic Aft A *«iH ojAtUait / . ih i ^ 

pLw 6U AjkJlx-a djbjlu^i jjijlj Aali ^3 Jauj % <alAc. jaII ^ J-V^ 
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jA U uijsu o' LJJ i-fljS jj) 

J ' '' *■ • (_ 5 ^jV I :^Jl*I! AjUj*> II Ajjjo'Li j^lxSj 1 ^ «, *11 ~.a 

1 ^ ^ A—. 0 jO*k. 4 K i >' * ‘ ■"'“‘j' jJl*U liae £ j^ai jl 4_Sj*j 

l^ub t V f l Uiua £-1! £ jj*j jl£ U |j] ^ V ^LJI ^ jj>ij J«*j ^ 
A \ i nl 1 <JI Jl—a&VLl fLjjill O* La ’^oJ jA Ja 40 jtjj J £ j^ajJI j) .» 
J^a—ill 4 Aj*iu La I JA VLaal YjiJ *UJ / >9J 

>.L JL^jjI ^jc. JLia ^ Lai] £J £ jU aH-V' J aJLUI 

.Uaj_^Aj o& >■ * |Jl*JI jjc jaV » *'" £ <j' c ° ’j 

Ja*i —u jj So j—ajil £jall jj^aj AjuI jJ l^jc. i*'a.*< AjiljJI 

^ •'—Wj J^- 1 ' Ly^ (^ Aa^ll Aliale 

^L}—aL> -Laa jjSI ^jlaj ?l*aj ^ j*aj La^C. ^^aa 4 _ij*j v_ij£ JI>Jla 

2 jjAiH J* j ^ '-■*£ <l$aj Jla oullall ^ S 5 ^» J dlj ?Aajll 

J—? tsj—a_jll (_ylc. Jatfl o^i-oj V aJSojIaII o JA j ?“£q 1 AII ^3" ^aia-v Aa_jl 

c 

4 Aaaa CjljLi] Jajp V l$aj Jaajj oJa Lij) tAjaLuall ^ 4 jU. Jail j 

jli AjSjSa La jaj j*ajj oja ‘ftUaai V fj iLul^jjj l^aa ojLaj 

Ijjlj Lajlj Liao J<a*jj ‘o^ 111 ojSj V LyJ £JI c jjxj 

4lj| jjijllj jjj*j1I (Iiiaj ^j\\ CjV jajll tilt ,*_« Jal jjJ j^aJ 

.LaSb Axljla jjc. AaSljll AiSall J Jaia Jf^aS o* Al Lj 4«4j*iJI ^ 

: •!& o*^' tP! J > 1 ^ 1 " JAW JjAall 

45 -lH A—- lL5\l l o& LJ 4 .. 1 Ajj^ajll 4** ilf^b-v II J 4 a liilj ^Jl Jju 

jSi_l! 4_ilLu jSj j 4_j*£a o) 4^al jll 2 jLu £-a 1! L^J ^ y-aj 
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^_ 11 jj utj AoALall ^ 4ila. Iaji£a alja <jl <j£aj A) -(° ^ 

_3 4 js\-n- JiAj 1 . j 3 tS<a AjlSj el^)j_j Lj£I_^aI _JJ* U alaA 4 Jiwil ^jLlaJI 

i_i «£» ajjj-a ^^3 Lii-a a! JJ t It) ml iAUa jaxuSa 4 tff itl AaAiLal l 

4 1 <jl jl fc l LuaLa jAaa i. 4j£]j tAisjaa. ^ ^A La£ (jaAsu 1 A L<uaj (JajIj 

(jji.VI ^gij LaAlAiJ <j-a IjjI£aa! 1 4jl*jVl Au^ <jiaL<ua-a .jAMA^-a 

• AuuaJI iljljUiiVl £-a JjJaSl Aafr^La 4_iLuu£V a ^ai t. if i l l AjV jla-o (j<<uAa 

■. '-» < '^ j J A] ,_ 3 ioij jJ £ aLa -j^iA A J j*aU l j] ^IjAao lALa 

i j^3jC-\ ?^i.l J] AaA j ^_ya (jjjSJos ^ . > aj Alajl />C Luaa '—S^)*j ^ j 4 
4Aa ■ 'U-i l j t-jji -al l £_Ja jll ^ jj V ■ * « ajJj-a3 Ailoj a jjil JSuAll Ajlc- 

4j1j * 'la -i Lca3_j j^x-oll ^1! ^1J > _ ilVnu Ja 4 JSJcll Jj~> ij jl w A S. Axj 
( jj jSjt-ail ^■ >» ^jll ^11 ■. 'laij ^jl j£a a ■ * J 4 . AATi^l 4 _ij*j VaIIa^ ^^3 Ait 
4'<l j yVi 4 aa1 4 ' jl tUitlAal li-iliai 1 All JaA ill jl 4 J jA il l AlLa. I AjI 

£• Aaj Lulj 4liuijjj Jib £ Aii ^ . l^Ajuiaj ^S1 clLai V j I git-^j 

(AjIoj— 4— jlnjJgA' l >ij ^— a £ jliil ^1 Ijjl£al ^ jb ,jC. 

i£_aljll (jA AiAaJl jLkujl j ^3 ji^Ul AlUj ajliyi lil ^ i xa Tn 4 j1Ajjju>j 

^JUll ^jo (Jc-laill (Jtaj ^jjll ( _ s & o^AiuiaII AjA^JI _) Uali l j ^9jjtAll Alla, jjl 

.Aa^_lll 

l> C^'J« 

( < 

^ 3 A j a. ja j A La liAla-al 4 l_su£ (Jj^aill IAA 4 1 1 ~> . st jl 

^ALajll aiLb (_5j=kjj 4(Ajl3fu (JmC’J J^ALaj dljj tJJjb CP tj* £ 

4 4 ail .,,11 IjjlxSjJ £-a IAjui1_^ j^s aA^)l_jll sIjLo^l*-aJl CP 

j Jfr ‘AaLulII aAA (ji bjA^a. 1 j w- i i c. CjI*3jj11j ,jjiiuila.Vl (J>« ij^ 

j C. Aa».jAXall ^ALajil Ja33 ii]jA Ltil j 4 Lla^i 4Xa*j (_^a!I (Ja*JI (JSi (j j£jAa 

.I jajiliAj 1 jauu ^jji IjAa. Lai jAjj ^JIjiILi lajjai, vJataJ lAAj 4(J»o*il lAA 
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£ iUj ^iswVl l ajS 


t 

J lj& ,^W :CJU jl ‘^Lb 4ij>* AjjJ^VI <il]| ijiiJ j ^ 

•’ j**JI i-ilji u cAJ jjll 

'VkilJj jjjJsi: IjLal : JliK 


: cluk.1 

J—A° JLp^' kijj i j aLc. ^jjill ^UJI jl \\ l £ cJa 
tLJix! «ikU j j* jjM ^ ,3^U ja U JS (ULqj 

. “Sjjjajl <jjAA\ lual£ I jc.±\ jjill , ,l'.< 11 


.aJj& (_U*j Jjalo Jac. ,3k 3* <^lk ^k Jc di^ui 

Jj—kll jJl—c. j) tbk* 3 aji bl njjiy I Jjkll ^k Jc 3/1. wV. cJj 

JjkJI <Jk j£Jj ^jkll ^kSI 3 )£ill jt v jclj sjbl J£\ 

U>ijl Ui 4 -LiSj 

rA-LLs i** \ i<a^- 

< 

<-S J -=k '^' JjkSI Aij*>a 3! i^JI Jalbj ^ AiliiJl Jjkj ji ■ *U .... V/ 

J j* ^*aj (ji fi*J| ^jJb'u.n U JSj 4 k$i ^jh,., ; 
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• i" il ia j Ia jjl Lidl i" t.A.->»j l ^ill cU jjill fjutkl eAjOaJI A > ua i ^)ll LiaJals ^ 
jL'i\ Jjiixll flic, jl dlj S ^(jjlAaJI J*J «\ j$JI loA JS (_ua3jl Ul 

."Udc flUll lift JUa AjjiI jJ jldaVL (_>alJ i_>dA f^ 

_a jl ' ao. ^al Ajl UiuilSi JjajJ jl (ill La£ lo^Aj 

^_II l_ilj*u I -a jlc.J joi fj jja J 4 £jS_^ll jikiball loft Jio OiC. Ajuialiall 

.Aj^aJjlSi vIjIjjjj 


jjja-JI «& lii-A ul ilka. ^gic. La$jl£ j (_jjl JUJI Axofkj ^^jjl Ou 
j £ jjU_d! j- jli filial J < j _>Vl Jjidl J] aliili ^ Sjosil Ul 

? dla 1 ~vU a J ^1*^1 *- ‘ JUiu 

lOA J i^s J^Vl Jjtell f$i Ul ^JuUj t_id jaaiij JjUj jl fkll jS-y 
Ioaj t^jdll flUil f$ii ialjal£ 4 j=>j 1 $j j^Ull AjadJI j^dCi jc. < ■ tfvUi V 
jl JjjLdl Jj-osli ^k Uji J jl jJfauj tfixS (jdiil flc JiUu Uui Jjd 
J_C A_ijc.i La jl tAiila Aaj*-a UjA^a. ^ ^ (jijjdll flUU U- 3 j*-a 


s —a-a j—iaj 4 ^^^ Alla. flldl lo$J £a_J*i ^ £-aj* ^^lijdll flUil 
4 ^-d ja> jjjk jC l$j ajjj ALUj (Jill JMJAJ Aij*-a ^jlc. L^udj £ j_jxull 

jl_3 dla < 4 jU_JJ jjdaj jUdi j- Ul> Uajjd Idle. jLi-J jj 


l g... ai 4 ■ jj jjalU AlLi j£Laj 4 j ja.VI Jj^aJI file- 4 t _ ? jAall fllxlU 
£idl ijlkj ( _ s ik-a l$J O-ojj ^Ija. I4IU-I (^Ull <—»l_>U>al! LuU*jU ij tlloLoJ 

. 1. ^.la^l l J i^jl,lsi*-dl j^a ^_lA J flUJ Idj^oJ 


^ j Jl <1 j,,- jVI jaall (iiaUll 43lj iiaj S jLiyU 4 j jjl% i *yi oilOu.1 l$ij ( ' ) 

ISJ-. J* olail ^ ^IjaOi liji jiu Jj-aill ^3 <J J> y* l-S j iS-lla. 5ajjl 4 ha^a 

• vjUitVl jJc (JjjL) 
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Jj—ac. i _ s — i Jjajj LaC. LjaaJi ^gjll dil jIL^I ojA La j£)j 

LaC. jjli£JI >—S^jai jau 4<ill!j jc. La elUaul V LI ?jj^i.VI 
Wi! UiJjjjJ ts-^' aLjUI •Uka.LLo Jja-a j (jjji^VI Jjac. JaJj 

•W UJ^J^ or^ 1 ^J^Wj r^L*Jl ^ 

:4jaj3jjJI ASjaJI 

:fLukVI 1 $j 21jajj ^1 Aijjkll 

: Jjai jl La LyJ tiljAJJ (_gj]l ASJjlall ^j jiaill Jja.*j 

£iln' t,:)j i^Ljll lAjjjj ja-L Aijjj -La3 ^1 Lia LjI£ ^(g-uJI lift jlSi La Ijj 

I j1_^aj I jj2u al jjj A nn'i jl jj i jx& J sillj j* jjSI jA La J-» a ; J 

fl. .C- ^_3 /ihj (IjA J»a"i ^^£1 CjLa^ia-all j* jijS ^Jl AaIaj iJliuJ JxSj 

ejaaSlI Jj-calLalL a JJ» na ^ijLu^a j jiujLs _ai. jLja. Joj j J I 1 VV 

|j— a j ^Jj ... jjia^allj (jijSjil j jjLklSJLi l‘->l I £ ^Jl ja.| 4"il <11 L> 

oljj J *-JaluU La (J£ u)j ‘^Laju^u ^allSJ pUill l$jl£jA jy-a j 

‘■“ j L\ I jj j i» ''a* ■» Asjjlsu tjljajj A^jyJa Ajl&j jiic. A*jjV| jA -Ijall ^3 

j— a ts—■ u< - / ' jj ^ts—^ UsA? (j^ li^l jc- Jj*-^ «-^l J 4jlL ^jij 

(jl 2l — 1 jg hj jla ja. jjJ t jjJall 111 Vi X-Xaa clijl j Ijj j£Jj iA£jaJI 
- j- >■'! ^Sj Ijij jl La Ajl JJC. t jSLJI (j<aj*JI IjA jx ^ i» a ^j c^gji 
j; A Ja : Jjii (jl La ^jWimi^ t J.W a (_K ■* j_jill (gic. ^)g.Kj lil^auJI 

•L>^^— ^ ^ >J J ^ fcdAj jl Ijl Lo J j>\ oIjaoI (JSji 

(gijl '■l.na.j j 2 k oJU %mi (jjfc (Ja iJjiG (jl ( * : ?la'u<i'!’) tiiji IjA jj<a 

^ — *\ (JSjuj (jli i<_lL£ll IjA (ji ASj^La \jyua t>ljle. (jjaj&l jl £jjad*J V 



www.biomaxionIab.ca/prohecis.php ji=j' 5iJalB ^ya*a SjaUU (') 
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LS ^ (jjj— 11 (jJjlA (jli tlkx ^ nl i.fix'll ( x.)-a> (jja. Uil £tjJa jj 

• (J^iWll 4_lC.jj (j*"" 1^-1-A 3 ’ 1 ' jljlaaM Lagjli (jlliSLai La^j) (jx ^E-jll 


/ 

/ 

r f 

j 

.-.■</ 

\ i / 

!-' \ ,•: 

! ! 

1 1 

1 ! 

: 1 

\ j 

1 i 

s ; i 

; 

\ 

1 

i ! 

i ; 

^ j. 

\ i 

4 ! 

1 


.n.i.>II jjc. 4JV1 alili jx Liljxll (JlSjiVl (3^- "i (JSiu 


4 -n ml j 4_jjj is^" alA (jl j£ilL jjA^.j 

irA jtsll j^lil 4jijjl (jjjj ^2 (jjJ^joull (JliJaVI jl 1****^ ~'j} t^cxl! 

3_ til£2J 2^a-a (J^J LlSii <■ alj;"' ^iill 4 J . >.11 ill 

jx j!i£l J (_pa*jj 1 g >><»; IgjliLlc. ^2 ujI jLliC- 1 g » t>il jx djl.l 2 »j Lailj tig mVi 

1 -La 2 (_]£ujj_J ^_ill (. jj-iall jjj jjjxlill ^Jc. Ig-JJjlJ j^xJ Jalasll (jl IllA 

. (^jl _jjxC. (JSjxJ 1 g a\ lVT'1 .lie. 1 g tuHi f ._jjJall £2 j jjjj 15> j^LIx 

:CtUlli jc ‘ »■«<* <_flu£ 


^2 (. tl’i-sj ^ 4Ajjja jx Ja2 4_il La f.^xu t _ 5 ic. t_a^)*Lll jl 

Clil^jxjx jx .‘UQu.j.i.I £txl! jj ij iAIijjxa jl 4 K ,‘i (jx Ja3 ^lr_ i a^jaLll jC. 

(_£l^j ^A alSxxll 4^^aJ! (jl ^jt-ulaj ^JlxJI ^2 tilLiA liLa (_fll Lii£L/ OjjjxJx 
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( __g-1c- i_9j aillll (j SAj tVfrl 1.1a. ILil til's ^-aSI jjjfU ajffil Clll jalijAll 

Jjjjoi—SI I- 1 ] ^jg j V (j^a3 jiS al jxl 4jU j^l j J)*Ja3 4jU La ^ _9 J -^ a J-® 

( _ s ic- i —(jl AlJ (Ll^jiSlj dll^iit-ail (^IaLSI ^Jl*JI (J^.U ^1 _jSjiS 

I-ij (jl (j^-aJ Lajl (j_^aJI W^JJ^ “S j-a! jl jjI jjflJ la3 <jL La 

jjfaj AlLaVI aLfc ^ IaI^P dASjaJI (jl j ‘^jjALSI ^SlxJI i a\ ja. ^1 

.al jUI JfcLUa (jc.J Jaill 4-lSJ i_J9A§J LaC. «- ( _ s -LiJ 


(_3—1*U I-a _au (jc. US i—aUUj jjl 4 _LlSjou 1I Cil£ jail “'•a (jS-ojj 

ts—^ ^ U xiijui LaLa a jLLajj (jiajC-j tUl^jjllj i_il.AAVU 

•(^ — "I (JSai ^ ^ >UM I A^ag^a jlajl) $ j-a*JI <j-a jUsC. ^USI j^alll (j-a (Jliial 
t_ja.l a. LagAlJj a-U^jja: ajjj£ a UpLaj ft j a j£ 4j|.llll ^3 <." i jg U 


■ (jj3 ajaij-aiSI 4-pLajSI ajSJI Lilias |U 






’’■ ®... S o. 

lalUJ 

! ' a -'1'' 

mt; I.i- fc 


■ 1 

I. * .11 

/\ 

/ \ I 

f 

| 

( '\ 

I.- ttllj; Ij 

aV \ 

U'^iiiti: i.i>-k t'. 


.(Jxall jj2j*J Ij^-au JjJlC. ^^jjl jjj JliLVI Y —1 (J£ai 

Cjj— 93 a j;» ■ ^ Sj£SI jl jjaiiliauj Uxllll ^La^-aS >^a_i3l jyz jj-a j l a lU v 1 

jULVI jBjj l.'ijy i jalaJl Li^. jl jaaJ taL^Ul a^aj^SI a^)£il ^Jl jj^laJl j^3 

(B j iia-VI A aa_aj a 1 Jj..;il e^)£]l ^U l__iA ju L-fl jj_u a_jj> > (jl 

.(A ^) 1 ./AV 1 aA g ^jaiiil 4 -^.L^. Vj 
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Redrawn From figures l and 3 in: Gergely. G.. Nadasdy, Z.. : ji^a —all 
Csibra, G., & Biro, S. (1995). Taking the intentional stance at 12 months of age. 
Cognition. 56(2). 165-193. 


Sic. liA Jlilafyl iALlj 4oli^*all SjojSJI «jSM Jj^j sliiajj 

. j i'iX jxaLa Jj dtlli ixj jaLall £Cjjl lAla I j.Alm jSa clil_ya 


j- j _11 (JaLll jl lAlija S Jsa c_>Jajll oiA Jaa cl jj jaSSj 

v" ^ajiall ^yc. -1'all jl tilli Ja jjC. jiuit Ji ( JI _yj£l ^ ^LuJL 

j jjju ^ ]] l i* £-llaj J cliLa J*-all ja iJ ja ->1 • J&l ^LaSA^I 

.JjUI jJLill J (jl£ Lac Ljul.vfo*.a 


J AjiLoJI Sj£ 1I A^ja ? J&l £3jla JJC. jjjjj-aSil jlaLiil J jil 

Sj £11 j aa~' 4 Jaull J clul£ LoJia UaLaJ Igjlj A£jail ^gA P A a fr a l l 

Ax^^all J 4jiLaJI S Jill A£_yaj 4«.!ijj-ill oj£ll jl_ya J) <—S& AjjLaJl 
» j O l ^ 1 1 - la' ■ ■< * L»A Jc. AjiLaJI Sj£ll <il_yaju j] (UaLaJ 4 ill's .a c_J 
j_ jC. jj*' ■ " (_l 4-a$-all jli dll£^>all Astnla ayus Jj J jaj 4elij*alt 
Ami Ai jj£I 1 jsl£ ill t JLiiaVl Aj3 j£i La jA liA ^yual j£lj l jjSI A*3jia 
jl cijajx jjc- jala (jj AjiLaJI S jSM <-ll js3 Laiic. P A afr a ll LI Jiuil j 

^_3 4_jiLa Jl Sj£ll 4£_ya I j_yu3 (JlilaSfl (jl jA 4j_yjll oiA 4,s J-a jj La 

Sj_£ll i _' <1 s. \ j^_£j jl jA AjiLaJI o^y£ll aijjj La jl 4^ ^ 1 g4iA a j*<a 

jl I flj'f- 4_jiLaJI Sj£ll jU (jjjall J lallc. jalaJI jl£ lilj 4«.lijjJI 

S j £1! jl 3 jal all (Jl jj .i*J jSlj 4»lj_^uJI ajill Jl (J*-aJ A3j3 jaSj 

jaa*i j^/ a -.1 -v ^ jj ^yjjui _yj& c-ljjmll Jl (Jj-aJ 4 _s_jjlu AjjLaJl 

4 ja.1_aJI 3JI jl .lie- {JliJaVl jj jau A*3jjj (^^11 liljLall jA I^Aj 4iillj 

j_sill 4jjLa Jl o Jill tllLuaal j La3lc cilia. La jA ^3Jail jj lilJijJI j^lj 


I 1_']A 4'i.a jiI . 'y-\ 4. 1 J^- JAfti na ^A u*l 1.1A JJJill (^ ) 
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j& Ujl£at jj*j jl jVI liilc. 


n*K 


■SSLkj 4 jalail (J! jj Jl»_i 

jaill Lajj jl iAjjLa^jl! 


j—aJ ^LpLajll tilll jSil jo LaLaLbl jj£I jjjaj joij 

c£ili—£ 41 i]Li AjjlxJj l Sj-u) LaJ j n'il (JjLajj 4C_lSjli (Jl jjia j*s i >3 j) 

f. S- c 

* ?-y 4-ij ui aLajI jl ^ hi-U jl Lil Aj V jJjiail Jjia ^-ic- ^LJUlJ J 

4-vd—ai j_ijiall Lio (JS t-jj.-y-U jJa. lio (JSi ae-jjj j.Aoajj tlj»aLol liili 

. jaja j jiaL *La L i ul iU (. " l. w ll ILa j C- jdxij al.l)aj^VI j m V Aj 


La nr*- i__]3jj Ion's 21 i jJjaVI jjJ*-J LLaLa. UaLaLAl jjj 

J —sl jj£. .loajj jl X-iLoouj iI -la. a dilfj^a. Aj^ajj jl iLn■ .n 

ai—A (jl ^ dial jj 4<a.jil (jo jio -1*J ^gJc. liSlj jjSI jja. jjjiojlLa jo 

^_kail (»jl_ail ^ij ilajil JjVI ftjl-vs llj Lil jjail dASjaJ 4 i.dt, .i-n. II 

« « 

j—jl (_j-II 4-Sib -liL_ail jl La jos /i ^ no JLa. jo ^-lisLa'lJ 4 La (j«rs Li 

?Aj jiil La i_Luu£L jl ^jiq"'>»n jLuul ji-aj alail liijC. I2jj t jl ■» I ]aJJ 


Vj I i* . m .l Vj a_jSiLj >tg.o jjV J (—Sj*j V— “i (J^wil Jl Lijiai 121 j 

• Ljajl LJ1 ^)i-iTi jl 



4j;c- Jj JailLi jjV -Ijj l2Lo i—ijrj V-l jSdi 
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Jj 3 aj£31 jiiii Hoi tojSJI Jl jlaii ^Ji ji J jj jl jJaluij 

Figure lb. the Larry Story, from: Lee. K.. Eskritt, M., Syons. L.A., : 

& Muir. D. (1998). Children's use of triadic eye gaze information for “mind 
reading.” Developmental Psychology. 34(3). 525-539. 

Jjlj t-Laa-A j>cJI 4ij*JI j* 5 ij'W‘'Vl a jtiui 

£—AJ->I J V} J'* “'J ' >4 -J (J jll j^a jj jlajj V Igjl <OaaJl Lo 

I— jdl —C- Jj4— iill s_ilui it killj (jju! IijSj t4ji J .W*i (jjll alauYI 

: SI_SU-aJI 

jj jj lajj. I . > « al ‘s i *wi ^ lg,a ni ^glll lAAi. j jjsJI clilSj^ j 

4—Sjj {Jjlj (_£j5l 4ik3j tl*! jj 4£ ja, olSLa-al ^lalj £■ jjj lgj.ll llkli^al 

y-3 ^J^SJI JaLuull (jrfUa s llMgA t J 4 ju)IjJ j*jJI alSLa-oll £• j^y 

I - *jlj ^5—3 Aali JJ j-ajSLa. jl dllj ia-ljall .lit aJjia 4 

j >?-J (H-l (JAfij t<ilLu^/l tlllSj=k plj| 4£jLi*)l 4 jAjuox1I LDlaJI 1 jjjj.1 
(jl dilj (JLa (lilLuiayI L 'Kj^ ja 4 a |jjlj Aiatx 4ol a 4 I A. 

4—^1 (jj — 1 1~> I Slol 4jail tiluuil Lo-laC- lg,J-il >ai jljjl 4ju ^i-»" LjjliJI 

4 ju/^C 4 ll\ t — llauUj t(j4n 4 j'*»^ a f ^ ■* -.1 ^ ^ I j 4 jjlu^I 

t 5 ® 4a.jjj t^lS Jla 9’ imS Mti tilluMujU 4iS (4j*jalS 4jSll ~ s-t' . .,1 Lajjc. (jji.1 

—C- LDU. ^4jSjaJI (Jja a jiiall j 4SjaJI !*»»■ ^laII ^gj ^gj*jttll jaJI 

4 oF'-v /.ll tjll >110^1 tlilS ja. (jiij^sll JS Ji Vi 

4-Ui-a —*JI L£)laJI a j& (j^a*j jl joia.ljll 4..1AJ jt!il ^j]| f. ,*l l jSlj 
f , { / 

■ "i fill (^1^) 1.45, ViCr loJajl c** ilajoi J j) tloiij ^LaqI 
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LsAic CuUjJ 4 m >< w J | 4 jUJI jla dljS jjj^UI 

4ua. -Ullj jA j AjSJI j*-=J taA^. Haul CjsUU jAiill ^ j^l 

tolj—ail A. n . ^i —*JI 1—J^LiJt ^u\j jVl LiiLaJI sAA ^ ^..■"< j tjAjj 

<3^ l£LaJI sAA l+Ei-u ^1 ^Ic JUiVI J£ j .Wfcj 

•*'j“»r ^Ij^ Lk^ JUiVI s-Ia! j JUiVI 4 _iljx ( _ s i& llkui 

jiax -kxj A*.jJ L&jaj Lbi jl j2bil ~_aJI jjv^j 

ls —^ A/^ CjLklixJl jx jl jSijj tlikx A 4 j£j^JI ^j-Ul \A A U ,v.U 

ctjV 1- x' u Ljoc. LjJ si ji JaLiuii -k<uil |jA J £xll jjj^ Igjc. . «■?•< 

^ v *- ‘-‘ i La-iJC- 4 -»^j «IaI Jjaj A ja xj jl j^. 

( { 

u* M “ j* A^' 'A-^ 1 A 3 ^' ^ A * j*H ^ -kiuj tdj2.ii j^i 
V 4—it < _^iL.iV1 <jjU 3I jl 0 »ji?-) j i-Uuiij 4 £j^JLi pLa «. jxil jl ji U.'.v; 

• j^-VI jJjXl JxilLl ^jl j--N.“iJ 

i _ s _ia. ji.1 ILaixi J^ajj laAjc AjLsjkil 0 jgj 

4 —1 iA- aC, 5 ^ <J ‘A“ jj Jj UUil £-0 JiJAj ULai diAa. jl J 

^ ( 1 , ‘ p ""* 

® J—SJ J—jl l^ol A A C lj t Mo j lj><3 laAic. j l 'a JjLui 

<»S—l' £ JJ-^ 1^* Ljl ^A^AJ t^ilo £ jcJ jj jx cr vaij (-JfljV 

^J j J—^ (j^'jc-l jjjLxaxll (jAl lajkLa ySJL jjjiwVI slSU^a 

4 —I* I — A olSLa_<i] “A^ojIa AjjixS AjC- ftVjA j*_Aij La I jjjS aI 5 ^ \" i < j j‘> 
oAjA— ui sliiJI (J a >J jl <ilui jx lAAj 4jijA^J (J*J=«JI j (Jl»“ill • jjJ^-Vl 

l 

^^l (A^J ( ~>£ >lr . 4-1J* >,<!3 l1I 


vliU^j ^jlSja. AjUjJj jjSij jxll ^3 AjS jaJI 5xjJ&lall v_j^j ajlIAa (A) 

^ J j J— i?- I J«lt i-r 1 jjl -1 " J* 1 -j lis wJl^ 2j j* Jji J idijU ja£ AjjIjSj 

J—^ JJJJ J j' J-l JTJ» JalSlb -UujIj tAliUil ^! jA lik j 

■^ji 5 
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oi^all LjLiJI i~ 1 <_JSAi 

' . .-iui jl La jaiAi Ajil! j»jil LoAic. 4j,u-a«JI LjLiJI oAA 111 >*'| AlA jj 

aL ^sJL ^ jkj 

Jaj (_jjj (j! (jjj) (^Ajj aj£ 1! • jL^ull Jc. (JSLaJI 
.L^oaj ijj i_ij^»aj! (_jjj AjSlI Jc. (J£^all 


Part of Figure 2 from: Rizzolatti, G., Fadiga, L,, Gallese, V., & : jA^a—J 
Fogassi, L. (1996). Premotor cortex and the recognition of motor actions. Cognitive 
Brain Research, 3(2), 131-141. 

(-flldAl dlljjj : olSlatadJ) 

J—J (jjA (_£Ajj Al mJI jLa J’i a olSLxJ 

4 JLa (J*J) (jl (JjLaJ (j-i=k. JaS2 V) ljj j» (_£Ao idljAj V jjajj tlgjLuij 

—Sj djl£jaili ^j5l 4 jjISJjj jljl idlcijA dljcdi dlljl (jja. Jj] tl^jAj 
<jSj— ui ^—a jjj—oil a.jjJall jJLa lnoi dlljAa. Jl (_jAjj dic-l jA jjl 

j)—* -Hoi—lui 4-oa .jj Jc. Js^a (Josu L JLlj t^J.* ojjaiil ^illj Juc. 

4 ,, . ^ _)ail A__l_jJ ill 4 j.\>II ^j-a! j j"I jui mJluAjoi Jl A ^»dl J^LajVI jail) 

j J 
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Ij] lj& ^.lc- ojjlc. 4 ASjLuLall iljjLjaJI ^ jl ^j! ^ < U*i. „j iVjl 
J.& ^jL-ia—C. jl jixjl (jl Lai jl j^$4xii jlila ^gJJ alliS 

•Ij^ Jji=' jA jV *l$Ju AS jJI 


<—a — J jl i 4 —ij l ill-.II 1 <u a i n'\ ^ 4>ii LoAic. IjjAJ 4K„udl aj* <J^jj 

^j| dl jik^n Jl JjU. jx )-i»»iVi C A xKM aJIxx 4_« Jux ^a 4<jJU j£xj 

A__jJj j (jic- allLajlc- ^gj j*xa jc. 4_Ai.Lill <LijjxJI allljjjjjl Jaxj ^ jV' 
j_y£j 4-jjjjj 40_y$JI _>uOJ 4 jLilj ^-jlxj jxE. jA jaJI V4juLia3l jx ?? 

llu LuVm ^j]l v_j jxuUt JU ^gJS l"'I J<li 4_Ja J! ^ jl x i 11 aj& 

Aj^j>xJI (Julguixll jl] 4 j y^w alAj jjjjl ^1 — <Jjli.aJI 4 j"' jjj jjl Laj 

j——a -L j JSk.) uU jia ^glj J _jJj i J mlS ,gj] — 4 _kJj 4 *ll Lit ■ >i jl 

.4juUa <_$! (Ja.lj |JaU jx £■ jlxj jl i_SjaJ 

oaa ji!j 4Jxall JIaaI AjiLLslI ^ jUI baa jjxj JJ jJI JJ 

:jUla aa^JI Ij* Jj?* - j>?> jUl (jl (jiuij 4Aj.aiiLa l^jlj ^^a ^JJ^pJI 

_11 'fl jl£ lx Ij] i a^)*J V Lula 4 4 -j^aJI oLu ^gJixj U-*-- .* liJl Ij] 

jVI L. I -»'i Au LuJ=k laL ^gj] 4aj__)ia ^gi 4jl ^i jj^laJI _^C- j'-'. ■»" 

_all 4AAA IxJx 4_j^*j LuV - ^jjLJj/l Jl j] ^ ^ J' ■■' ’■ jxj 4 jjjjjjlj 

.ajJC jx _^l 


^g_ jII "cUaa.jn” 4 jxIjJ jj^Ja jC. i_siA aVI 4uxAI jl ^JadAxjj 

j a 4_) LL) 4 _jI JVI aAA jLa ^ j] ‘olSlaJl 4 _jUI ^gj JliLj ‘ 1^j 3 ^ia 

(_$a_ j ^—aj 4 J*al s^goi JS ^gSl^u jl aJjUoII 4 _ s 1 c- ^«Lol (jJLJI JiJI 

iLpx—aj Jl J^iu 4u] VJalc a J j& 4(_^^jJI oAj jiiaJI ^3^)43 ^ i Jl 

<jjl jJxaL 4j Ijla 4(_5_^*JI 4 ^^l j_>aJI 4ol_^aS J_^xa4J 4_Jj 

( . < 

4 «l^ j^ i^Aj Axl jVI j 4al^)JI ^Slau (_J_>i.l ol^pj 4^gj. J l oAjj ^iJI 
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j < ■ b-1j -Laj V <J iLJI j£Ij ^jiaJl ^31 j (_^ujij 

4—^^^ 4j] ?J-ialc. b3a Ja t^jduull b-Iij 4_j3l jjjuiL bI^jjj 

Jj—a^*- -i—a] i^^jaull jpVl (_>u^iA (jL < a-i^J! .llis Lajlj t <j. j3 j <J_^- .idl Llili!l]| 

■ a_j^iVI o-lu (—a^JI ^J) (Jj^aj (jL t'Liijiitja (JjLu_j]| jj£I_i ( S^JI 


C f C «. f 

CS"^ - ^ i _jl jj ‘UjUslII iajoij -li.jj t<aA jl (jl ■ 1 'u.^-n j)VI .111 

(_5-ic- -lai-J=»l 131-al (jl sLauC I3L<S /_£Jp ^aJlLaJ 4_ilc. JajtjJalj 

•£j—U^- 2 —i^° L^I^J alul£ I3jj ((_ 5 .I 1 ^gic. j)AljJ Ajli ?(_gjJjj jljjll 

<—* “• 4-jU (^ 9 l& Jj2>. JjjUalJ i." 13 Vi 11 .13 j Jjll jaJI (jl C)jj 3 (_s^V 

(jl^ (j]j jjll <_ s -lc. ■ •k**" > vl l jA ^.lA O' (J-^JM 2 ^ Vij (a-liJ J_)ll 0 l r - ■■>'; 

(jl- 2 —^1 ( J J —jl^ I3jj ‘J—Vl <1 jit-il* (j£j 131 gj.li ^oViml (jl (^ic. 

‘ jj—II (_5-fjl-?>- Ait ^UjUall (^Ic. (j!AjluU Logjl Clua>. iLo JL&C-l f.)S^ (jJoLlL 


jjll > Li-JI *jA ^.lA (jl (_>aj3ii Vi] ‘fi-lu j_jll ,i-»»,iJ->j>,M Vili 

•(^J 2 



f >—$4 l cs a<ojll J—Jl (_5 jjju 3I jiYI (ju-alj l o .lg I I jliLVI lls-l 

•L$ ^>“JI ■aJJ lS _>“JI (j3VI U>au-aLj (J^jojVI j^aA^UjuLl 
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Figure 1 from: Bekkering, H., Wohlschlager, A., & Gattis, M. 

(2000). Imitation of gestures in Children is goal-directed. Quarterly Journal ot 
Experimental Psychology, Section A, 53(1), 153-164. 



J iU l r j -,'j J J JULV1 3-3 

^_1c. J il-.l l JLiil Ji.b QiiaIjJ 

jjll 


d , j\ jQll j jalol l l-it l>iJ jjjkiila IjJ ^ ° 

Figure 1 from: Gergely G., Bekkering, H., & Kiraly, 1. (2002). • ji^a —*11 
Rational imitation in Preverbal infants. Nature, 415(6S73), 755. Reprinted by 
Permission of Macmillan Publishers Ltd: Nature, © 2006. 

fifo \\ Wi cj^J v_u£i (_jC- AlfrS__y^- La L dik ,. : luil 

L_ij_4, :a _JjJ ^LSI ^ U aJilLuSV d2>l£j=J 

a . „a*i i_sU^Jl ^ju AjfaLa-i 
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j_£ t l ‘j vi 


j*2JI 

Ja. u_sl.1Al ajj**a J illlSja. llj-li jl La 


£_a _ jj £-JL/I j obill J £ jaJjJ j j - ^ i rf-il l :'<iljalj jl jS-oJ 

£• j_L Ajiu ^^A l$jjij] Jj >i3jalij 1 j mj IjLjjIS Aaj j£lj 4^ljjil t_jjjA 

£_al jj 4A3jLa (JlxSl jl tlllSja* IjLSjaJI o 2a ^ajaI 4—Sj^j j tlAJjjjj 4 —sI. 1 a! 

l^_La__oil ^_ill) AajlgJl i" il i'Kll Jlxal -ka3j I'liULSj ^Jtal 11 A. 1A J l jl JLJI 

.^Alc-li jj-alic- 


liilalj ^JLal 1 ‘iAI a^al jl jLu] Jail J JaLiill jjLj 3 Jl A_^.La_j LAjaIj 

jl V j *3 'j^** 1 - ■* ASja. Asia v_iSjl v,..i')S I jj Jj) 4 jj J.VI JL*il 

JJ—$J=> jjJ 'Ll—*i till!—a. Jail JaUii jl 4 A£jajl JLi-i J4-0 jl : Jjl'l 

L_a ASja. JaC. Ijl Ijljla. jl IjLa j£]j t^Jjlui J l-J Aj^. jLi. tilljllI 

li_A I_g-pjJ (_£*}_II ASj^JI <^ 3 ! ^ l^j Ml <*-13jl ulj 

(juLu.1 jA IjAj 4jpSI a! jg iaj Jac. *1 jI ^jLTi.uI Jili 4 Aj 5I J ^jjll tall 
ojjl *-a A £ ja. c-ljl JjL ?kI <lu£ Ijl jSJj tAjJaLjjll J J^La ? JI t - l» . ll l 

t t- 

.Ajjxms J£\ La jljl jjSjAJi 


ji jjC jWiaII j-a L—liia (lip* iA&illj ^aiUl) Ajjal jLS JJA j-y ,_J J^.1 j 
jjja.1 ILalik-ll jjjSjj ^A Lajjj ^jcLLI (JSLuU Idalj jj3 ^gj&jjl lj£jau 
o.l A Aj&Ija jl (jjilll (juUil £t-laji 4 ja»l Jj t. ,nL> jx ( ag£-jjl jj£ja>J 
IjA ;jjAJj e j'»"'H AjLIi jj£l Ajuij i_j£l jaII tlilS ja. <J*p. A.41LA a II tlllSjaJI 

jl £ Ijj j_£3 j 4 jjj iVl Jl*ii olSl t a! JLatll jJI j jj Jc. AaLLc. 

^ilSja. V j (J^ljJJ V AjLSj^ jli 4tl)lSjaJI j jj .jjll jA til JJJJ 

^•Ijjll ojA tlllSja. jV ‘tliJJJjll 1 jj IajIUj ( JUkJ V Jail jj 44_ail jaJI 

V I_ijl <** A3> jl JJJ V AaSajlSjA La jLjjC.Ii LJj jiajj ja-jj * liaik. l$j 
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l" ' j \ jli aJ (Jc.'l3 j^'h^ ^Iji tdjAj 



o j 3 j (_£j2kJ liuil j _jf IjSai cjjjSj (jjll 3 (jjC-jlalall Ig-pjjJ (jill OlSjaJI Jaa-tLj 
CjlSja. (_£jijj Ajjl^a ,-uC- ^ jiaj jjijl] AaLliS jiS! Cjl£_jaJI ei& j tAiiLuijj 

.6 jjli.a 

■ Luliija. (ji_oiuJ jl j£-aj _jiJ ij --"A .T, AjSl^ys 1 — V (J£ji 

A^jail Jilja sjAlii) Kilner, J.M. Pauiignan 2003 ^ Y t ^ JlLJil : 

Current Biology, 13 (6) 522 - 525. . (J*ill Lg lc- Ia Jjij SoALlall Aja.jljjJl 

: g,Jl jJ! (jrtAtSil 


A__ A11 A j'A.Ml jJljJl Jl jhii LiS al£l >- a l i (j^lj 

1_ajlj (J jJH j jiJU Aa^jJoJI ClllSjsJ! -Laia ^£Loo J? jp-Jj 

si A (jl ia aiij 40j^.jll AjLsA jJI dllSjajI ^tall _pj ^Ic.j Uiaji 

Cjjj^a__j| 1^1 _ij| t£L_]j (JlILa 4(jjalli-xi Liilj ^stjuii l.Uir^yl oolSUa-all 

aJLJI (j-ailj jl iljli (_ji Lai aaI LlilSjaJI ^ u A\ j i_lijjla j* j£lj (^) 

. <Lal^ll La 4 i L_a^j 
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^ Til I ^ 9 r, t Ljajl ^_1 c- A QjoA. <Lal»n*ijl jli tUawma 

v ajalL <Ua j* Mil AjIc j-Ly vli_j><-ijl ijj J . , ' ) ojLijj _y&\ 

ojJ 3 i_L--- > ij 1 a*> ^jj A . .ol % 11 jC-Liuill ai& Ajt ^ ' 1 .'fciti j i 1 > ^~ i j l 

.JUiS/l j AjjuiaJI Cjl£jXa]l (jx Aa^jp t _gic- ^saII 

tlisl j_ uj ojlh ,_$! jjA jj£l Aj^aLi. jaJVl La 1 jl& 

< < « « ( . C « 

ij _c- ^$1 cJjdI j) ^ tflUaB lil diiS U Ijj jc-l ulj 

oJlA jLiij >a Lq L 3 LaLmftl IjJjI (jjl»n*i>a^>i n3 Jja ALuivL 3 Vdijl iiLo]l 

J ajj 1 1 » »l“'l jl jl__^AJ A ,'j-. ■ ^-ill ja J^l 0 jLlj ^gJl I jL~a jjj A K > «a I I 

La] LuL-ajlj ^ jL., AjSl^a V<e. 1 ^»]1 jc. La 1 * j ■* » s^jlj jl l 

LXa. ^LLLall ja a£±,1 J 3^3 ^iaII jjjj-oj 1 ')S »a iS Ij ‘ jjljfi 

jl lj A _i*A —J e jA]l J3*jji (J^ ^gjll ^Afia jl 

■ li^iK 1 ** I ■ jl a j£xll eJlgJ Aaj^Liall A j-i 3 ' 3 I 1 .tail vljl£l*]l 

A_nail Ajajjjall Ajfcliiail £a a j. ui lfa V ^JVLj AjjI jjl a jiiJI j ^3 

tIjJ <Jsl llalxa^l ^ L,j I ‘iA. 1 ... Ij,^ jl tiilj JLia i^aJiU 1 jwial l 

»j 11 JJJsu (jS-ajj tt_UjJaja]l A^kjJ jjjuj Jjlj A nl a jjc- 

Ljjl :iil] l^j-a jj^Ja v Aj^ J jLj ^a jl jC- ^JVL Ajjlill 

A—^gil_ Saj jJjlia iaLuU IjJ ^-all ^^3 U* 1 * 1 ! Ajjli 

‘gi l *v-» j iJjlLa JaLLj l^J Aa >.£ LaS tt_Uwaal] AjLjjall ajl^aJI 

A_i.jll LaAJ_a.i jl—JJC-Ll La^jjj (Jjlij 3 I ^jLi'lui ij s ( sjVL ^liJl (JjiLui^vU 

<f ]VL, A_iiAjJ! a^^iiJl ^gjLillj ( a]^l! 


(jU ^ 11 l--v j jj *il q SjIjlui jjSl fjlalj jjluu kilLtaj I j - - ajj*^ ^Llj ( ^ ) 

ta.^ li -jLa3 Jj£| «.»lil i jxaij <LaLaajl ^2 IjMid J lj& i|(iiuiu ^ jii j| 

■ jl l*»a a* /jjj ^]g|| ^jallll^ll Jjl ^ " « 3jl Ijlj 
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i 


^j^a .All 


UA. 


?^ll aILs. ll^vs ill (_5^}j LaAic. iJliAa- j IaLb (jj| 


(_yi\ -uil jA I.AA <Ja (_5 jfi i^JyLi (jij j»-Aij ' /'V'/' UaLaj 1 » > .'a'\ 0 a]| 

u' C5— 3 4-yj V ?(jJJ=»-VI £-* ASjLAoII ^gJc. bjjAij I^l ‘^Iaa.jII 

iaLi 1 (j—C. (jjaASj ^ ^^jlA^.jll ,j^i.«a‘ill jc-LAa ~a jlr. i '1» i ^j^a-a (jAaa_lll 

J^ f^yjj £C-all Jj£l 


<jl 1_j] ?£i_J Aj Laj ^)*Al ^jl (_j-^ L °^ ?LiAa-a I.AA (jjSLi L ° 

$1-jj| J-iuiM 0all AjAAillj (JjiaLLajl ^\ /j jn*' ^jL (Jl^jaill IAA ^r_ 

JafjJJ 0-all (Jjialj-a (jAaxJ JalAj ^jl Ijjlj jl (Jiauj C^Aa.jll (j-a-aslll jC-lAa 

.AjoksV (_£All _j^ll jl c _ 4 *'jA .,. (_^A-a I^lbll 4_iajjjill i__lj|^iJlj 



j^AAui—J ^Lall AjjjaJI AAbl^ir : Jlo plS^I jjjxj (jJt jlalJI j* UjUa (jL lillj jjaij ^ ) 

^jc ^jal ju -- > 1 1 a! j] jjA V *ij-ia Ual ^.1 (_pa 3 ^j J jl t"Ai ]3 .ixj AjIc-A aAxl 
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o3A JaLii jjj tvaII .iie. rr L.3' jjj AaoLiS’' j»'3*^' ® J^ 2 -L 

\ jijz, J . s^jxj ' y ' r 4 ■ * \ 3l’ 1 -'^-*3' a^iis ‘j bLt t^T^b '- * ■■ .A w Aj A^iaial^ 

\-. y j i(B) J ii 3 •- i\-v ^3 ^ 'A JaA3 L 1 A 4 . _ vi’^’i ^. j ^' .* -<3 4 a&A 3 bj3 

. jAJ litfs/ 1 •'.4 -.-....1 jjiij ^P>Vl (JS? > , ^s-ai' ^ Aiiaj-0 J32 3*J j l^jiLol 

Singer. T.. Segmour. B. R. J.. & Filth. C.D (2004). ^ V 4 r jjJSJ® > : 

Scieule. — ^TiU 4 -u'.2aj 1I wAj^SJ' j^.^u 

303(5661) 


^a. 1 La ' ■ •'•'■ Jj c _^all 43 jx<a JLa Li—m V (_jL>Lia 1I a3A J Li'vb j 

/ j cl a .‘«& Ml . *i ''J'.'" ' ^5 (jL.1 '.nil ^3 Li l laill Li 4 ^ 

1 ^ ^jl lift ^ '<« ■« < ^ -*»•». |»JV AjIaSuiI 'jLil i<al' o3A Li 3 ’ l jl ^ ^j»3VI 

- \ a. L •'. , . r . J i ^ ai jia'I l '\1 ~w\ 1 i _j - ij1 j ^WL) 4_iiA3]l _jA 4 j kiljUuJ 

J_*J 4_j'i t_i J*J lilii 3ll j JtLa t Loll £3 Jjj LoJjc. Ljnjl TL-all ^ (jiaLLall 

vJj*i^ |jl /£!3 i^^L-i i. n3->3 ». ’1 mI<iLm i La 4-A*-d tilc-Laxt 

?jij fjr 1^ Li 4 j jatLaw <»W' (j' L>° J* ^ J v li ;l > - ’ 

_jJI Ajsjjjall I o_jj^ Jux j (jl jl j » ..> mi jl Li’i i> ■ . i V Ujl ^j . jfL i 

oj_A ^ _!c AjiAJS ^-jLoj j jji t » i )Li3 m. i liiilj ^ JJ^ 

j l mV ‘^^iAill ^UJI jji Lal^jii. J ^jLTu j-i Ij£aj t. li l 

^»ll*il AjiA j ^ iLoi 


iliijjii • i, 'W 'J J. wi t -1 tiili 1 >i Ai ^ 4-.JC J a Jf] CijwojI b} (' ) 

JLj -3 ^Sf" ^ ^ l i st’l l Ja’uiill jWi litUaS l' ial-ijil ^yi 

.^ji 

Jj^Iju jw ji jSilb jjia. j liitUVI J jaJ' SLLiii Ajiaill »jiiJI JjpS ( v ) 

SLt—j Jl 4 1-. 1 4 /l . ■ ’ll J »wil) 4tb‘wti 0 3 a J 1 * l~l‘* ’.*L ft4J ^4 3^ 31 a 3' 

4jlaj_il J_j3 jSi j 4A.I jaJI 3<u 3VU j>waJ eV>» Lsj V j *C J3=^’ J’ waSfaJ 4 a'ja 

. ~ * ' * - 3^41 < 3 tcl-> l n 
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3 jji 

4 . * 3 L a. U Vn' j jiJVl a J>-a V jjSii J^jil a^±i. 4 -aj 3 

ij *3 c-Li I j) 3 la liiii jjSj jAj I jia^-ia a jajl JjS ajii. aAA 3 

J—‘-oLc- I—Jpjj ‘0 JAx^oa ljJbj*ux ^lc-li I j-Vir- jl :^\ 

tjaJ ^^—sIaaI jUiVt cl-il tj-a IjasS blil'ixij LiuiLud.] .j£Jj i^Jc-li 

(jjJ—!l ^11 j£ . lAA^aii .-jlAAl jji 3 ^jjaJI 3 itliljLui.1 

<_lcli ,_ 5^3 jaJ Lajl^ i^Jc-U ^ j 3 J^)i-a Lj*a] L?^>^ t>s Ja jjiij 

l__d ,ji . ' . q'» ,j a l j'sll j^al ^)jLia-ai AauuJL) (JliVI ^lr_ !■» .o_)Ck 

.» e t 

ajalu—a <_£Aj ^ La tlgijiM aUji! >—ijAa. ^ Qu,. j3^4 jl « jkj. J 

V jSJj tiil jai J I j fc i a ^ an. H ^ J3A2J Iji 3 4 j jUall ^Jc. 
^All Jtoil ■>* !AA j £2 J ^ji 4 £^aj j| sllJjl LajjSi ^113 £_a j 

ts 2 '—‘-^ cK=u ji jSaii l$j <jSuu ^pjl 4 ijjaJI ‘ajLaJI ajJ-aJ 

.^jAjjaill ^’bJI 

U IjSj-o ^Aj ^ 3-^' ulj ( _ s -jjSJj alijl£ A23 4 jjjia-jV' oLHJ klJUij 
... Ia A lalJli jl SlA^. >—ujc. ^jii! jAj 4 j]j ^ jgj 

(j—a A *> 'j aliil Ja taUjl Laj2j 0 -k,, u^i 1 Jjl ^jJalujl jjjjl »j'U jJl 

VlgJ V ajIjVI j) : jaljliil . il ■ ^-.c-VI alak. 

\ LllUil ^3 11 t. (j^laLuilj (jjjll j»A j»AA^ 3 aLalxJI 

l^.l.lU^ ■ A mAJ l” itf. I. .1 ij LgjtjLu^al 'Y ' 3 I^jAj ^Aa .1 
lAA cLjjjVLj aiJL-u»>U ^ ■ --<■ >-■ -v ^ 11 «U^fl «3A ." '-n i. ^. 1 . a • 1 \ \ I 

4 f ^ ( 

oU^ J ^1 tllaLaJ lgJ_>a! oaj ?lj£.l j2 v_jjla ^ M l .-. j .<\,' l 

.4 Ljjt -..^1 ."'V' Vl^j 4 .-^. 1 -v 5 ^)jir * ^n 
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2 U.-VII I t ^ I <ii)^jlc. ASjLJ A h-J]l ^3 J-elS jilll 

4 ' ,* j Cjjl£ Igj] tlAOjb-alo (JtoJ l^a.ViC- ASjaJlj JjjSj-JI jJJ aL^UII 
jjl Lgjjljj ^gJc. l$jl jl lAjialio sliaj tA^alS A^>aJ 

1 4 V- aJ j‘ ...^\ l l^jx AxJa9 jA (jill frjaJI 13 a Ismail j*J aliLS&V 
tljlla l$j£l j .a£jsJ {J \c. Igjaj 4 j 3 j 

oij jV ‘^V* ls^ U& ,Jj >U=^ ^ *^ul5 

t,(J*ill) A£>J_}aJ jjC. Luul lilulj (jjSj jl jl dlljajil 

jjjjlj AjI j ' fl* '.^i l Ijj AjlS J Jxflll l^j Ijj^. 1 ^u - ^aV ' <—lii La^ic. j 
jl ‘ “ 'ajr- ^loj ASjaJI ^i.'itlI) i—<—iSjc. 1 jia i ' £ <3° e 3^ 

?a£j^j 

Sjliill j tj\ jj) dU jL 


t t i * * t l 

(j—1 j i jl jj_ll ^Jc. Jai-Jal jb jjJ <-_ibll j-jf J**\ J 

jjjj—ll jl •>!' kljlij (J£ji jA - al l U^J ; b^)ll ^C-Lul (jaAjl 

La lift j t^pLti 4_S3A jA I3aj tl$jL jTJSLij J AjjJaJiyi ajtiu>i 

r »; .W l ^ Aic-lill j^aluJI J> iiib .^U <^1*^ 

* * 

- a -v iVi\l j >■ ^ *i> j ^Lc-Ls 1 ^jl j t *■ ■ * ^ * 

4 \ 11 jn\ \ J ^ c-lbjJl jJjjj JaJ^)11 ^3 4jc»l3 \-l^\ \ < o l uV'j 

^Ljkku. ' ^ 3J*JI JiaJj (ji La J n, in a ll £±Li A^Jjill itluijJj jfij IjJS 

^ j-^j Ajl i^-alt <L*iu La jA IjAj ?«±l3aa ^ 

(J N A _all tl^LaJ (J±s AiJ*aal JJ ^ ^JUJI (jfr Cll jjij 

. ' l l ...V I 03_A ji l3A ^yjai-a i0jLulL ijjjJjSI t_jLnaVI <_^l Jfull AuLafr 
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Jlxii <!LJI ak, J Jl! ^ l^o ^tislij 

^ V 4£j^lj JLiBj <jjl (Jla ULoj) . ( '>4joli ^Lic i^j 

.(OjlcjOa^a jl tUil JjjSj] <jii»jj 

lj] Jl—*4VI J JLi]l j ejU^Vl (jjj Ol jliuJI jajjll Ija Li] l •«.*,<■; , j 
4iii^JI <ja ^dl j*j]| Jo Liji ^Lill j* LnlL L 

jUj ^ ^ -iai^a—II Jl« k i.a j J*5 «.lj Oils . .lUl ; dl) J 1\-, . J.aU 
A*— J** *cL- <*Jj f-iau-u j'i jlajj . Jb] ^jaJI 

blbSj j'jjll Jc. Ui>>u Laic. AaaJLj OaJ jc. .jblil alio . ■IL i J 

v~* * —Jl) (Jjj ^jJI iiy Laic 4iJL 
i jJI iajVI ^_A aJU>j t^iAjll 4j*jVl Lfci^ui i jl lj]j 4 (di]lj]l J.~«l l 
t—^ s s—<j*jVI (jiuai ji U=J ^JaiJj uiliAj J Jjl^.Vl 1 $j3 
-ua kioi j;ill AiJL aijjl lj^LJI J^_, 4 Jjyi]| ^LJI ^ jj^\ 

^ ‘ l — 1 U 1 l—‘a*jj' ^ liy Aiilb CiSjJlj , jljjll Jo 

Cua__J 4jLjd]l <i^jVI j <iiAi]l <i«jVl ak, j ^ufbj ^Jjall 4-La jVl 
U-J^ 1 >^yj 4*^ SJia Oilac J doau jljj]I Jo kioJ j| t s^lj 
Lao_a.l Olka J 4Aiii]l J ^luJ J oi] j±u IJJj u « ; iL OjSjj <1J jjj 
dlLil cAijla j j* jll j*JI J aaoj t >Vl Jl vjai 

• ;_ y^*} l^-O-mj (jjijj 

ljL_^ 4 ^_JLiil a^xJI ak J]j J JjUil jVlj 

ci W*- a ] J*^' <j£Jj jljjll Jc. OLili JaJLOaj alii _j] 

S Ji_a]l jj.J <i]—U)i j <*2 Jl <jja ^jLLi-^o 4^3 .li Jj^ajj jj J, Jo 


b— ‘ d * J “ j jLIa 4ij^ -SjIc- u*Ji J Oju- jitiiil 3 ^U_VI Ou Jljiiai Jajjll liA (' ) 

.Aj i _ij Uvi l 
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c lA* i l-* ysf A Jjill AjJl^J! j 'Uu iilil ja-CC V liljU IjlA (Jxa! Laaic. ?Aj£j^JI 

!_j! Cj£ji. (ji Juij (juj^JI (_»Jj LaAic. j iiilia ,~ij-rrai jjc. qC. Aflj^Ji r'l.h'i j 

ss - 

jjJJ JV1 (,. ^jj l, \ Uai dLl ^) > jolj ^ cil a ix * a j 

j*ill (Jc-li Cliil jj£lj (jl (jjJ l i l a.-Wa l (ilj^JJ i lua . JliLaJ! lift j*3 Aji jSilu 
Aajj t^iAlll liliaj ^ (jjjaJI jJJjj U^iVI A^ja. (jjj -laJjJ ^ lili-a jli 
(jj lI'-u^j jij/l (jc- LaA.li.1 Iac-Ljj jjjJ,W.U AjjAill AjLaj^/l (jl «ULiJI oift ^ 
l_fij_*_aj t(^_Sjjjflll (jx^alAJ! (j»a jj£l jVI J^JJ (jjjAaJI CJ^ (jj-alill 

(_paiij ICl^Jj ^A -N. n'll Ujjgi liL (_SjJJtJ V j-aj 4 CliuiS Cllil liljl i .A-\ <i 

.(jLo^ i—llAi.S/1 (jJJ -iajjJi 

(jj_ij jl jj ^_Ifc l- > » ‘ >>J La ll^a.'k.ta jj-<ajl LaJlic. Cl iJIa j IjLa jSIj 

? jil (jixijjj e.1 j^. j-all aJIxULj m-\VI s jf^- (_£.il Loijj (Ja TjjjsJI 



. (JlsJsV 1 gjllljj ^-jLa.o.1 JnJ^J 1 ” ^ (JfLl 







k—MJ v_ n «^ U j jIjj j_j£jLLJl kzx.j—'); Aj^sill si* ja 

£} • ■a )' ^_>d j ^ic. Ac. jjJajjJI <A*ualjjjVI AcLall d tA'i.- l ^^ . Jj ;» X C . _v»j j ■>. 

• jJJ-iaJI £• y 2 ^ jaj jc ^jjLa jU - a j jj£ >i-» ^ 

J! laA-la.' jU-Cajl jjSj 4-4*411 jA*-ail jl jjll i _ r k. jjSjLiall Ja^Jol LoJjc. 

Jj—j - V - - > J o^M ^ j-j' -tuj 3 ‘•^ij^ J* jB ^ W^c j* jll ^ jiV' 

•Uia—iij ^—ii-4 Au ajja-dl jV) ‘Sjj j! 4£_p>J jySjLLall ^jL Le-lk.j iAjajjy a_njl 
•^4*41 _>a jil ja ji£1 jiVl jc Ui-isj Aaxjll « ASjaJI ■—iCclij (Ajji AuaJaUfco 

Illustration from data in: Haggard. P.. Clark. S.. & Kalogcras. J. : jcu-a_all 

(2002) Voluntary action and Conscious awareness. Neuroscience. 5 (4). 382 3S5. 


: Jjuajll jam a Jjjm £-9 4 Kmi.0,11 


J v _j4j] t.iljc. ji Ijj ^ Ja ' u i Vj k _ 5 —»a4 jc- L$ijC.i J>a l 4 -oj 

iilSjl-ul J j£-aa ^ i ji3l v. " i l m l 1 £-1 ^jl £.)Ay ^j-il Al jjj La jLaC. ,_£4 jl 

t4—Jc- Jai-Jal jill jl jjllj tAil-mnll 4—ij£l jill J} ^ - 1 1 go* 


J—1 jj j—a 0 IgJI JJ-ala jjam j?4l ^jill dll jLiVI ois jl j 

< < ( 

^uLm:— a.) jLlo ^.iic. Lijj jl j5Laj V ^^lill j Aa-cLsJI ^4jC- ij^yia. 


o^)__iaJI a4A ailSjLaul jl ^ J . J ..'. **■ o4A t4 il l »al l i jLuijl 

J—A (\2Lui j£ilS^yes_l clijl^yaiv liHjLil jl j j■ ■ --I V ^4jl LaS rljl ^^jlS^yau 
Vclijl > i l lJ ' uij jc- V tl'fs'i ji j v y ^ jaes jl 1 4* ^Juca 

cj ^ ™^kic* Ls S_j3 ^yjjl s_Sjti jl j' l4A J* 

Va jSall a4A A*4a “ViajJl 1 o_>ia. jl ?aii3iS dlj! IAj*I ._a^yC-l 


^btSl c-)Luxl jaj ■a’sJI jj_yia jC- AJLiiiL ^es^a jl4.j 

til lia l J 1—a Ijl lljl ^jjlxal jLa jl jc. ^jCllil j^ j? Cc a" i.'iAJ IjLa j jl i Ia-o 

o4—gJ 4Ja jU> i 4l l 4ijaa]l jLajVla Atslj l 3-V I jl J j JaiuJaj clijlj 

(j5 _1c. aillai_Ja o4_Jj dijl ailjjais j4jc. Liij V 4ll-.ll 0 4A Vdjl4a.S?l 
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tit t 

jyli=all (jl jxZ >I Jl jl V V] (_>aAill liA jya ^ jll j£lj 4 jl jjll 
JUJl _jA La-a J2^j\ l _jii L_J^)Sl LoA4aal Lagjlj ^-iAill jpajll ^3 L*-a jls-mal 

aLiiS (jlj jLxiVI 0jlm J 4 ,llJi,ill (jjJ Uua £»aa.l (_gjjl j^sll jj>ajll 

• .til v")tnl j JtUll (mil 

» * | 

Ljjj -jJa -1 I-jl ^'jll T 91 . "1 ■ 4 Uai'L 4_il j4jj ailli] 

A —JUilLi ^Luti.VI j) a^lxiV 4 va.1. -»/sll 4_k«aLkJI ^ li~- jLojC. j 1 1 

. jjjjJI J^Lk J_ya 4A.mll j t . in .ill jjj -Ljjjl aJoIj-ji.] A&i*j 

»i—A — j—oVl ^—lc Jalj—^1 .ial tjjjjj 4-ajjlr> j*y I ajlLJ L** 
fcilj—a.1 La.\— 1C. til ^jC-Luka (jA Lajl Lgjc. a* 1 WVi ^jill 4 ■ >4 4 II ^j.n. ,.l -a VI 
oj—A ,ji (jAj Ac.JC.4 JjLaj Lam £_jiJa^ alJS ji Jjiui j£lj a^^xmal 
o y i A jl Li] ^_^a] jaJ (j-aj aVlxil (_£.3jj La-iiC. I j»<43 jC-LLoll 

, C 

. '4 w-tl-sll (JjUuI^VI 

u —19 liij l-ig£ 4 ^ (jij'l jC- ^L^aStyl Lull jJj 

."LoL" 

(jjjk I.Y)jjaj al-ia. 4Sj<aC tmVV-i ^' r - (_5 jl^Vi oislill Ljj ja*-caj jjl 

I | 

J—iSI j)jSj 4(_ ff tljj La (j^akoi ail_)aj I oij-t :<jjl ‘jcUll jisi'w II (jj£j 

* 

(Jl—a. 4—i u al aJ l CjI jLi^/1 oiA £a3 (Jja Jj ,4jilaljjl 4 ml jLi'VI 0 ,^ 1 LSI j-ij 
4—LljlaJL 4lc.li j^aatixS liauiil (ilj.13 liil liA l _ s -i*-o . <Jc.U]t lij j£« 

(JlxaVl (jJJ CjIsDUII L»~a 1' jj t4icls ja«oLix£ (jj_^VI Ij > ailjJsj (_jjll l^-uiaj 
44ijl m II .l.^ilLall jjC. 43^jxj La jLutVI (^ ^jJaj j (I^jS 4 m.. r<*1 1 ^ M’Vi' l j 

j _ a^jlixll ij.mia ^j^-<a_j»a 4jajjjjJ! (JiiJi.iIaVI jlmC-VI ^jJaj V IjjSl j 

j ) A j JJa^a a mJ 4_uAill ^ll^xll ^Jj S I q 'il l ^jL"' ,.. \ j-^ 1 j t ^ lr, 1 all 
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i jaj I'lal i.i^l pllxj pllxJL bjajIao Jajl $j ^\ tilLoj V lijl 

Lja—jl I JLjjiB ^JUJI ( »j-il LnUnJ J^Ij '—*j ^Lu ^jJI diLlVl jj 31 

. jjjijU 4jj&21l ^Jl jxll ^J! jUiil ija 

:4jllxill £loi 

jl ■ <1 Ljajl (3^^ ^ 'ifcjll ^JUil ^ jLaj Jjli. ^Jc. Ljj 42 jSJj 

t4 1 -. 11 tjjl JLi. < ^A Lj-ll ^^jjjjjsll ^lIIxJI sjj*-a jl LalLa 

j»j—^ * Jl—A. ^—& jjj—iVI —S ^1 Ljj^J tfc5 jAjJ| ^ll»JI aj lilljS 

< ( 

Oj—jail e3* J*jSj jJ^j j»j Jj^j jl J*4i LoC. i4o*jaJI dlljLiyL 

e ft 

. lillxil jc. iJlilcI I_jj.il LiH jl jSjoj 4_«£L>JI 


^1 ^jjll vJLia _jJI ^ Lo (■ iS jl >—ijii. ^ *. ** iMm"i ^^jjl LLaJ ajSa ^gjjiil jj 
J—iaaS JjjjL jl <—LS L-llljll Jj^aill '.L. ' .x.&jC- ji <jjj*jj i l!uji 4 j 3 JxSl 
Jju jl a" Ij—Sj^. ( a—gjl jj—JaJ 4 jjL^j jjc. ^Ifilftll Jsta-J jl £• U=lL_J 

frljl aj£a a^jiLLo 4£jaJI Cjj.1^ Jj 3 agJjSc. ^jc- jL >iiljj <—i jjljLJ! 

a jLLj AijaJl jjj4^ Jj 3 e jaII j*3 ^ 4 £j^ eljl aj£a j3 jj jj j i4£ja» 
«■ 1 1 ~>'i jl j^aj 4 i.X» II 4 '''11 jSJj i4*s^j^ II - 'y * JxalL 4jl jL-1 i_al£ 


jl J_ ailxj I V'^l J ■ ■n.*'*' jl JlLo a j^.1 -_yars »al LlLtil jjxj I ■ >»jl 

. j^l lg_d i. ij./i 4£jaJI 


jC. AJj^j Ajjjj j£ 4* n^i "jjuuaII JL^nVI" 1 $-«jjiI 4n2j A^jjj 

t 4 —jliil aJjJ—a-o ^—£11 ( _ s ic- ( agjj 4 a jl ( ail£i! jC. jjJaju j-al jjjxj. 1 I 

4 ■%jl ^1 TVinil jjjia jc. JL-aJ^I j^ 4£lc.yi 4 jJi 1 jj> jj£-»J aj£illj 

^ In- a4C-Ljjj 4 L aj j| .*11 Jjjj La JjjijaII ,*\l j ■ >*»j j .^jjLLall 

j£juj 1 4jV4"l\l o4A 4^JJJ a jjj£ iIjLIcjI (4jjjjjJall i-1jI£jj»JI «.!jl 

« , • , 
diVl -v ^ Ljajl ^cjJsIjII j*o j£ij iIajjjj Lo l^J ^e.1 jo ji LLa.1 
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_11 <3-—° ^_uai»-4iB Jl »^ 3 J*V \ v j-B-J J '•> i_S 

4 V* l A ' 1 a 4 i .> 1. .• * ,-~i ^xj t ' < 1 y '1 '.aa l! 4i^i /jl 4l]~ ^Jl-ix ^(^1x^11 

^jx 1 -V >>»' j ^4jj $ ijljLxB (J 4T*! >u l l jjx -Uiuji ^jc --4 1 ^ .44 jL’ Sj-xlxB 

4 U . \ ‘ \ _k. ■ /'l l ^xXxB ^uCUwJI jJ -—i J 1 '>"■" a4A vjxx 

Jjh_J lift jp. J] J^lj ia4c.LxJ <ii Jx ^ill ^jxxi-ll' 

1 _ iAj t AilxV l ^ic > ixa-j ^jiB yfc (JjIjlxB ^jL: l , » , Wl x ^»xaxB jm >a B ^JlaJ 

3 \ juot_i. ^A lx <XJ ^uulj AJUiiLi _>~xB w uai-^l ,j4l Jyp 

J£j Aim 4_JUiB ^14^ J dlli i jj ■ -'jil' 4 xg x; J^UB aVj$-l 4 ; . > ■ ■ * . 1 Lj 4Lx 
A \ j. ^'4 1 ,- 'ir_I w' I X I^J <Ijlc.li3k l^jl tk—ia^xB I4A 4jxi! 4ax ]_§_^>xl 

4iftli ^ *' 

^gjftiill j»il*i! jp T-all klixUikJ ^r inal (jxliB jx ^LxxJl j4«j] 4. j»nl lj 

^jS_j ajlc xVjA 4ll^ *»n i4xSx V j ^j^x jjc. 1x4=*. ^J-il 

.InjjSjjJxlil y j»Li-asll 4jla. ^^x 

^ xll sliVl_-J Ji£l jx a4=J j ^ Uljjja j jj*il' ji jSiilj 

Ujjj3jjikxB I'j?ji • v_)ljLxia'il £pp- Jj4 l$-x£S a^^xJ 

_a c-j =. Jjj ^LxaiiVl Ixjb •(j-^ c *—y^ Ajxxaa xx ^> Lxaaj l 

CLimuI :UuIj . Jaill 3 aijVI JxJ t4ijxxll J ^iiaUJl Jjj 4 ji.VI * j^Jl j Jaxll 
4jUxaV' jiaiJ jxjix lix 4 jIx31j j j) 4 a jia^ V i j a j4U Uiijajji.ill 

j! alj ix jjx _pSk\ 4 "m4r ^ ^ylc. v_jj_)*xll ^)JE. a^*xB ^ ^^-^4 

4 jlSB J—x 4jUk pt> jJ)} j al*XJJxJ xUuJ ji jlxj jl£ j] J ^>=>jxB 14A 

- 1 q -9 1 1 j U 1 Vj 
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, 7' il iod*J a tUijjijjjiiii <_}£. yay 4 4. j.a aljLa^Lc. V J 

I — ■ -ajjj bl j j pa .xm J I J 3 SJ i .- s; ' 3 .41 .c > jj Ir 

^AeXaj jl v_Ja£ v _ r Jajxll - < > ^ij j i(^wLU — <ijl j JjlSIjjl) _i]liA Aaj V 

k—ilj— sOx^ij .4llj ^jic. JJ.5 -Jr*J (*-£■ J® ,_Jc. Jx*JI ja*Jaj 

-^Jl <—Ji ■ - —a.J j j^L^lxj! ^ . .^ ^xil Ljba.1 >. C - - j ' j <, ^ wilxA 3 J — Aiul j 

^^jAill j>JI*jL: ^Imi^VI j^ali « t^al JL j-iiU ^ jl < ^a jillj 

£J3 —> —i —3 jl J jVI J. ^iqj l Jjj-jJ 4fJLdL 

1 jSj jJj 4vilLiA AiJ V l -a n; aLiljA^al £-Ixjoi ljbc.1 jl t0j£ jjil. Jl j L)* sS* 

I 4$JI J-lx O . "l <k.lj j jS djl Ig-jJ >4 . i.n^A wll yx\ lj.y.A 4-jlxxjuC La 

ij — a V .. h'i il l j t^Jc-Lail ^ ^iil bL=J ^j]| t La^JLxsl ^Jc* i. j ^-*1 jl 

t " 1 u . 1 9 l4 ^-!j£- <S Lj-^ - . ■ ': 1 “ i ' 1 ( ~>a H» . s l jl jj. v .V>» i bxal.^.'iii ^J^ll J. >-«all 

'—^^ 4jl£j=Jb AijjLJI j^A-iLxLU j£j±* \y\£ (.^ys, ji uii 

sS~^ J- 3 : I ji jx V-il (Ji jx J ill'll jx jit 

UJJ J^U ^- J ] 4-v ^ j^l L w a ~w jl jj. & a j jiAljj jja. 

.^ic-li ,j ^2 J 3 ^ J llui'jU 

t t f 

^ J 4»^jjAJ lAli^ j 0^ ^ ^ <lc.U 

s?ij J jji=^ y y j j L 3 II Ia j__>jj 433 ^ 

l^jl tAjjc-^x JJC. ^-iial^c. I 433 ^4ic.lill ^jiil j’i ^ila J*-Luj 
■i—iaJI (_ 3 j jL Jjlaj l^_ij t^aA 3 C.L 1 XX jJ^i^Vl liljLiij Ijjx ojlj) JJC- ^- 1 & j 
>* U ■ »»J t^ wa-N^" ^Ic. 33ta.l V U ... c 5 x«aj ^ 

.... ol 4 Jjla jAij L .. L - 7 »-j jl JjUj . L^jIc. .ii=J ^ ''l»>; ji [o jjjaill 

.4*Dj£ ^ lU 7> j jl Jjla-j <iSJj ‘l^-i-a *— 1aM ' Liij 


245 



oAA 5 4 ^ Ji-Ajj ^ jill <i£ lAA j4 >_1>Sfl J 

<ts A Ujl£il uluiul Ujl£ai i^jU “ Jr^ 

iy \ \ . ' U j i J aIj/^ jAji 4Sj WII JU.I J oASbll JJC- £-ilajl 

4 jl£j ^ ik. £A J-al*Jj 4iJ ... ^jJac. ^ jjj-bi 3 

\j ys-i t' 'I ,>.^ j 1 ^.il.<j o^jLSil uLjax _$ I ^ jl c. ji 4 ^oLwj 

( ( 

(_a J.., Vigi l jgj jil ViiL jl££! A\kxi Jj=b jl b» 

jjjl_SuA jl_£ i"jj2kjx bl jil jSii bi" :<b jbxj bi jl^iA “Skj i _ 5 J-jja]l 

(4 _la jib jaj bujil ^ 4lliA jl£ j) b» > ~ al. bi£ l Jjb^i 

jj_Sj jl j f i aj ^jlj^S/lj jV ib*-ilja. j4 jjL ,_Je liwJ j^-! 

jj£j jl bxj-c jj jjjjI j H ''I.LI 4 I Jill ^vIa-VI jl ,_>i>b-ll j* b j*-* 3 

tJaaa jl Jj .>1.;. Ala j jl bn AS jj£j buj ij ^ < >i ' al l JLlbjSA j a jjiiJ 

ji j_^4J j ill A;p. jll «’ LS -wll J)\S^\ ji ^yl) Jli j-« bljl^lA J 

4 r. bbl" l^jb sjSall aAA Jl jjjAa^all Akjbll _^ibjj Aaj l _ 5 ic- jj^J 
I_J ^jUj Jj. tiiliA jl£ jl ij <” jbl-^il Asvjoll (JJjb jc- ' It!II Ala 

j « A<flia 111 Ja" :aJL 1 jV i4i«£UJI fC-j c lAji AjIImiS ^ 

j A AjjaI jjSj jl Al V ojjibl jl ’?liLbul ^3 Loll ^1*1 gjill IajI diil 

.a jiij ‘U-oli. jjSi jl jl<u V j 

^AjlSil jl :Lujj3j jib Igjb j^Alla. (j an b"i jb j-a Jjb b>Aic- j^lj 

A il£J jA —jj lAA jli 4^jJit JC- j4 lilbA Jj j»A jl£al >l » ». ijl 

. ' jj l jj^ j l .* < jjajll bl a i°l il l jjjJI ^li be 4 

^ JJI ) AjUu*- oaJl (j—a UiUaJjJ ^ jjJjLlill ^ *Jul jit jll jjjAii ( ' ) 

t**l\ 4 1 t*A VVll i 

• JiJ * 1 (jbul jli Ja J j^V'-J j' ( Y ) 
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1—ijliai ^_a bjlSi'i J <_ijS Li UyS V jlSaVI jj > 

J* <j-J l**aJ jj ^| <^LJI jlj^VI ^ sift Vj^j 

t5^ tjM-r'-jj ‘LiiU-^iilj Ja*JI ^--V„>>i LalSj Jj LsjjjSjjiiill 

_ja ~_J j\ illbji j^iL ^j Jiuiii J ^JjVU >1' t> J Lib 

.^al jib AjL^s aaa ^lic. g>uu isiac. jl£i Ja*ll 1 _ s Aa jJl JLJI 

ji <jc-_>1I jA ujLoc.1 jJIc. jjSV ^1 jal^Jl vj jjj 

c5—^ -iiUSVI ^ >.l£ aK » j<i 1 I ^llLo jl j iLjjjaj SK.*^ ,»» i 

^ ^aLaj ijjjj jl L>° LuS-aJj £=^JI Jjaj 

JVI J± jiLi v ^ ^ 4 4 Ja£J W_i^JUJ LaJ Jf 1A*U ^ jUll 
. Ljjjjjj^l ^ ILi, ^ La jLiu <%3Jj 

v Cjjti tdlj ^ 4 j)je. T :Jj£ AjjJkjYI S&J Cauu-J 

• Uiajl Jj yA\ £^<dl ^ t5ja*J LaC lia, jm<H 

<ak Ij& j Jjj i_>LLo a1~=, Jc. ^i L_u.,J 

CjljLiVi cjJjj JjjL, Jc. yijjalt jJUJl £ jUi 4( ^o 

(^ic LI Lo JS £ jLaiil o^A L)] J i A S -lio J I CjIxSjjIIj ^ya SjJ Jl 

>——ujVL — JjSC. — ill jaJlaJI i jc. JXM C-Un"tSl <4j Aj! jJ 

^ 3 J—^ a J (all-*-lL 0 ~\l »< a J ^5-1 jAjj Lajj jSJ J t 4 ■■•q - ' 

< _ ? jjI ojjl j t^^jjjjjiall ^JLUj o 'i| t< 3 ^ jiisi 

(j—li-j L-Lwi Uiiij Jijt*- J* l^luLSI ^1 aIjLuII j* 3 

Jjac. Aj^A Jc. 
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uJ&l 




£jLJI Jiddl I 

SfilAiil jtl — JjiuJI ^wldj 


:A^ jill AiLuLa 

tlj&UJ 43ik Jaj <Jlt Jilj Liiaj (> jjSVI U...5B Jiaj 


•S JP’ kly_^^ ‘“■•VI ^lii-a j£ Jjl i lli }nj-> Ml ^51 jll ^Ic. Llaajjjl j\ j 

wi-J^i c-Jti ^£ij <( ju£u j±i jj i« jj, jc mud ji\ 

^KsU. ,Jlc- J -UaL pul jjJ ClJ t J^s. Jujjiiil ^JUJl jc. ^ilx. jj‘| 

^JbJI CjI^J oil tUfxt^j LuS JliJ ^jjl jl 


dW ^LaxJl jA alijj!5U jAo ^t-Jl jUul J J <_jjj ^ 

Jj—^ C5^) L>® Jij jA '—)l3£ll Ioa <_Sjlb (jx JOA j iJjiatll 

UJ.iij__J 3^1 jj] l^iLiik £i jjj Ajjjl^yi ojllJ jl ^jjc-ij ccljill 

Jj—®* J ' l 'r J - a ‘—(JjiJ J*-al Jill j AjILjsw ^aJIjc. ,3l=k. 3 j*j CjLaHJl 


Jl ali$-o 3^jail J 3 jLmJI 


jOijj tiliiJuVIj 3JjAa^s 1 —SjI jA Jj Jais UuS jaiI ijl£aVI Jj-^- j'l ^U^io 
3^_Jlj 3jj«a Sjj^b Jj jJ >'l Jl Ji^ > JdaVI JL-J J 
J ■ -al jJl 4—jLaC- jj—S j >—Sj** 3 tULali. LIS* Jac J£ jl£ |j| Jlj ibl 


VdlaS ^yj . 31^-, 
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Axjlj oJLwaS jjm V - ' JSai yaJXJ ‘Aa^.jj]I A&i.a J/iUii 

(AoA-A^ Y) J_J - jr-iUi J jtLiiS . - '~V^ ' 

j\ \\ A J—a J—isi J iA—ati~a o JA& , « ■ .?■ < ">. > Ajj^^V' <jA' '- UL ^J i 3 

.i^xll" ijSa i] jiao jc. I g > >>* J Aildiwa aiu-«3a]i j' >ic- C)La=>.jJ 

i"i_jj\_ijll Cjli J d- ail A-if J "A*-La^-aJI 'O'-A#*®' 3 r 

:3Au^asll yi Jjjji-V' >jOr^ '^ J -' 1 '- 1 "4^jj 

.^jJaLall JiS -lie- <r' <7-^0 Jr 3 - <J! J* 

, i j^\ J)\y J AjI^JI Jia oJlax A-uic - ^ 

. (jij J ALaJ 

. i—ijC-l (ji 

. ^ j£2 ^u-aj jji Aj Jjl J^£ J 

. ^ 1 «■ u\ l J n ji-s.1 1 lilj t"\\yn .' LojSj iaS3 

UjjC. O® Ja£ ^ Ajj^j) AxJj^a ij\ jjai u' ^ 

^ilxa JOajI y u-J J ?AjL- aV) Axill ^ >1^1 *>^1 

Ajiwall <_ijJtfl *> ;> ‘-SJ* 3 '-^ 

JiaJ (jjll 
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^AoA—A^ T) qj gjLi jftLilt ( xiii j vjjijall Jj*il V—^ j£L« 
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^ il l A —:j i.\ ' S j 1 sil l 4 -s jil! jx jjjSJI iiiliA jl jJaj 

O' -- si ^" 1 ^ 1 £ j l ^1^)—1! ^-> »» i*s 1 111 ' l. i .iil Aaj V j AjL^oVI 4 u 1 . ^ H l t^-.VI 

jl—_) t _ s —i*-o 3j£s ji LaIJjx 4 >/'' Jl s_ijjsiljsll j >V1 

.^ ^II.^ia e_Js 4_ic. <■ J ji»~«i 

X_u (_jsaJI jjC kilLu V j>^j tlxLaj ^j-s * >-<" :4 ' j il-s 'i* ^l n i l"', ,, j , " il l a 

• j*£l jtfc) AjJU_J1 J& A-uij A^JI aJA ji 


Li—rlJ^ 3 <_>—£• I- 5 —* (4hlj ! ■$ L^ ji jl Jjj! a ^ jial..T>,.,i Jj-v"' 

J J] lAAwjj JI 4 K £a*J± slu! j sljLaiS Ji ^jAiC. v _ s _1*_aJI 

J^ 1 3 Jill j c_ij*j ji kill jha k_ij£ j£] J iA\Lc. J AUL a Ji *js ~= 

^giac- J jliill J^isu j4 sll] _jsiJ ? JiC. J j]l 3 Jill jjC. k ^A - 'Her, J 

. lil ia^jilia jliaVI -Ua I . >■ ^ jj 

—° J_j^ J J 52 Jjlu Ljjj jjJj aJll a3A Jsa. 3 Ijfc ^j 
. JIj-ojVIj AixaLiJ AiiakJjuuJl A.K^jl 1 'i-J A xi 4--\^k.,-k.j t 

:cil JAVlj JU- 4 JI 

t - *' l ^ J^l A. l^ »a. < n j__x l^iu J£l AjLwa jlscxllj k“il ^Kl l 4 K■*^ 

ajlj—J ^—A 1 —A tU j jj jll 4_ii]l ijill a£, jj! JjSk Jjl kk_iloAVl j 
^. i l jl . i. - * jl ) JI j . i .. - j Uljl Ijlj Iaajj ^ ^ij 41 j-l-s -,y i 

A —44 j] SA ». i jjL slll£ jaJl j£lj 4S_S^A _j-o Aaja JaiS Ujj a£j=s s 5 J J 

J*-aall (ji ^_^il jl (jr^i ‘U^’l-l A£jaJ! J] k^aSJ jl jL«j i jl£ k_si JlA* 

jl—^ jj >—j —*4 V l_iil3 k_j^*Jl aLau) ^g-sLaj La '*• ■* 1 j aSul l I j Lijl j i l ■ J | 

_a (J —lolli Aj4— 44 I 4 kljLoKJIj tLjjjas Ijlj ^gJI 1*(» y" 3 '* ^»l j'A. ^1 1 ^J| l ‘.a, l 'i 


•kla'j^ j^jj' jli k^^ <«?■ jail JAaill J.4C. ijSJi s4A (' ) 
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t4sl"|-y g (jU-» IgJ <jjSj jjl k jfLoj aA^.1 j >1 )\<nK J 31 i^jlaiklj 

t ’j*—kJ j (jjUaj ^jJc. (. jjia jjai" o jLixj Jlu 4 <>■ ^' Aljj AkOLa Aik cl)jj-a 

, ( i 

oA\a__u;I Jjl _j I 'il» Vi jjiui_S j! j_jC- ^o..i Ail ^ ; aJ 11]I a jLi*JI 

Jc. ^ SJP* c>^ jfk j) ‘Lil Jjiu Igil (jkl) AjjjlalVI 


: AK<iu\ti (3^ 


(jjl «A_ju)jSxa]I aK.* /il 
^'IJA—ll ‘ jj . .1 \\i Jill I. 


^JjuU 


is. A^jij £ ji ,> kuaj ^‘k i Ku jl^a. ^Ijj 

LoJ ^C.lj3 lil^^lj t l^jjj k)jp ^Ua&| AiL^a ^at 1 _jx if- 

fW)J Jj'~^ ‘■’’vWj bLa a'lM. >»■» II jC- ^ " ^_lc- a j3 ^ja Ajla^sl 

A K.’ ^ J|jJ| Ik ^—Ic. Ajlk <■ «l •*■“'^1 ^ ■<'■■>' V jl^-aJI I.SA ^ic- l^llA: ^ j3 

_3' O (* * 31 -a!) jjxall A 15 Ml 0 <_k J^LoJj 4’^giiSjjuLA (Jx3 

l^aAikJ ,^j]l (,5jsll) i.ilkl (jJJ o__>j1Ua AiDle ^bc^j ^^cljj Jxa kiiL5.ba 
<—sj—C- blj 4 {^- C-l j3 Ia ^gjll A^aJI) A^joillj ^ilxiU-laaJI £-a 

4—*2 O-J id ^ iuU Ajli 4 0 jail oA^_j (Jkjj La JS La ^j-< ■» 


4jl cllAjI 131 ^_jjl lA _mjftiiall aKiuoII (jA a1£_3i» 4_oj jSJj 

V ?l^alAij—J ts —It L?J^' L»9 l^J ILaLi. Ltjlaj 4/^-“ 

clAc. j Ijjliua IjjJ ^cjjI ^jl ^jkluil 4 aKLo 1I oA^J ^-w >j (Jjaj Jol. Aok.jj 
A Jjlgl V — ojjaS dlLalAlluil Axjj 4AjI 3 I ^j ^jJI Hiljl l^j£]J A <l"iA ^ 

Jl £|j 3]I J»7>i I 1 Ua jjSj ^jl I £ ‘)1 >u {^a ojill A <11"'A a j — 4 gja-s II 


_U.^i-„ 4ik 4 jiUI JIUI lis, ^ 4 e ^SU AialSil A:VV4ll ^ aKU I (\) 

•J>4ij J^“ j'- v> JS 
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3 *^ Cy* ^W'*'i _5 jliil 31 jlLal 3I ^ t_sj£i 3-sj ‘ejjjl ^5 311 ^jJajll 
^_a~o u)_a. 3] S^ljjJ i __ s £j j3kj Juc- SK.*,^U o3^J ISj^o dual ^-jji JaaJ 

^_j^iik >- «■■■ _£jj a.Vl 13 .>■» 1 30 Jiiaal [Jj\*k-M jiau w'1 j liK.'y'll 

^ ^. Jj-iaa'V i jLui»l 3 jjik-o jad 3 d 4,j»>» i . « H 

IdlLolfLU k-.liwO-lj LaJoC lg.\-L 3«ll ^ Ig >riSj 4ju_j5ijua3l 4_l£jJ3all 1 $jI j 

1_i] ^ u.i_ jj 3-3) tS-iaJj diLalS Ig-Jl 4a\"v\ a ojiS ^Lua 3) 3) 

?,JaJa3VI jLaiJ 

I 1«V Ik a I I ^ A1 .' -k 'l l d 1^ . ‘‘w. 1 1 ^ ^ ^ *> ^ .V 3 I ; g ^ ' ■ ' ' ' ^ll LlO * 1 1 

a3 _fe ^_2 >. iiull) ^'-»3) a^ijjjsJI (JLJI tilljjl 3^1 k> L'* .' (j^O 

3) 3] 11$ jua&j 4Aj^>lallj ^jiiiLa ^ j» a jjjuil^U ~ ^ Li. Wi 31 II CjI jLiV I (4JI3JI 

e < 

il^ul_ij 4.1 mA 11 tljl jLi'yi ^jil LiJ _jSJ 3I 3^*y fJI*ll (^3 <siida ojjjS a Lull 

3 jSj 3I -iLuV! 4 -uLu JajiaaJI 3* l^is-a llixj 4 _lLiJ La 3! 

aJSLul all a 3 & J ~»j ll*>a 3I Lulj 3I c 3 f ul J ‘( 0 — ^ * J£ai -llstiS 1 ! 

li^jjlj JLa. U 1 L ^' Wj 1 a jaa Loj j .''"’" ^ jJlaJI 3LL1 l 1- il M-a-t-MI J ’\-^"i'nl \ 

t-jjiuij._Jj (_JL^> t _ s ic- ajii Ijjljjajj 3 aUaikSM LJ 3 $j j t^JLtil 3 JoatlL) 

jxll *J1 i ^k jA La ij-lc- 1JI4 ^JSk £-3 ^yu Ljj-il jfi jJJ 3I i^l) LjLilaikJ 

3—^_L-aVl ^_It I_iiklik_al jlj 4 m4i (jl3*H ^5^ tj^J ‘^3^ 

( ( 

I _ a 3 ■ f '~ v 1 3^j tl 31 L> (J-oxj I_ 9 jjui LaJ Lmj ^ (La ‘ _ si -i&> 1 kllVLalbJ 

.Lilb 4j jSj v_s jili La Ujaj jsJ Loll 4K^y. La *3 Jjlaj 


_£j j_9 jj a i.iilL J^asVl* 3 *-' - -v j >• .t>S .'.? j <isiu V 111 j V (') 

. 3-all AaLli JaVl J_jS2 Luj ji (OSILU U.ljii-1 I3»i vjIS jaJI J-Jasi 
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j$il flSaij Ai iUJ l aA js-aJI 

t t t t 

(_$! j3jj (Jj 2 ,_)di]lj (. 3 !*^ ( jj ^ Vi o I J y^jAttaJill Ijjj jl Li! l- LP] 

4 Sj ^2 ^L-Jl j i^jLlu-oll 1 /^q jy 3 > ^ jfc l~* )1 a ^x a 

( ^.l$%laj t&LJ ^A'y ^ ^La. ja^\ £&\ j ^2 4i£!j ol* ^ ojla 

A_3J t _g . ' L ._x l_Ja $A (_ya 3j t1 U.'.aVt (jl /jo 1 ,_£j^JI ^!r_ ^jLall ! l 

(jl L 5 j! —s! l I—i! 4 U-iA.ll Ajl t>'. 1 ! ^JLill I LiaJ La (jjAaJill 

fj!—*-!! —2 frUwVI ^ J-lj o. la. t^j ua l ^ ! l J ^oa! ! ^ja 1 j j A a. Vlj-a ~ l-3.V-‘< 

( |0—V ,J£—u jlail) 4_jJ c -l O* * Igjjlj <J LiilkJ £2jpii 
(»—J 0*3 1 J*ij ^jj (jiMib ^111 (J J$jl ^Jc. ^jlill ^Jl jA 11 a j 
-■ Jlj I J £iJJJ 4jli t1 t^-il-a» t.il lii-a c-jSIjj (joai 

•(o^jLai—II J^afl ^ 1 ^'uJa _j£. ^jil olSLa^oll ^jc. 4llL. « lj^ll ^ja 

SjjJ \jjj J ^ LuLoj pL^2kVI al* j jiaS jA ojjAi 11*j 

• A3J ^JlxJl (jC- lia»jjA4 jkjj LgXiLi. ^ja djl jin 1 1 j 1 “'I'ioA.M I 


J tAjjl^A lialia .1 jjSj <^£1 a 3 j*j ^Jc j liuLj Jjj&» Jajj 

^> 1— ^~ '-V I *JA 1_5 J'"* A Lu«u£l J t^jjl^A J IjJJ AjcLu2wV 1 I liN p-lil £1A2>. 

tCjLuLi—II o*j (-jjLtollj »l3.^jur»Vl £-a LiDLc-lij 4-ul_jgJ! 

J—f' C 5 —l' ts^- 1 —^ tfi ipL« J ,^0 ej^aul 

jjjj^Ci Jla^a ^3 ji ^ijjl OJ^S \'jja\ 4_«j j|l Ij ‘ JkJI ^ frLakJI 

j .l.ilj.l A^jiiLa '—S^)'Lx>iJ 1 ^0 jii£JI ^jl ^jx 1 1 -oi Lsj! ■■• Ig jJ 


j' ■ g JJA. jj[e> Jj Jjjia j-> jj jyL 1 -jU-^iI j. ^jlwacV' tUk jj Jj 3 ( > ) 

t ( 1 * — j a ^ _>^j) Jjj'ji' J '-“rL^yo<3^ Aaaj-> >*’i^*i.-l Uaic ^Ei j jjjl |«^aJ jljjftVt 
3—3_)*o]l ji) wl jl —pJ VI _)i J—jJI J J) wOii UoUi jjjiai 1 ji ^jo ViJJ 


• A^J 11 ilf- i»^< ^J| ^ jUI I 1 j| jjjjj |«> a < 1. .,1 1 


257 



j . K ii o SAajjla]! (jtj Aj/nll (jc (jUajll 1 Aft V JS - > A- "'■,.! jl 

{_yo j»JI jjJI 4 LoLqj 4sti*> a £xa]l jc-j ^ ^aJI jj^ ■■•^Vl 


( T ) 


jjjAjjjS (jiiiill cLolc jl jlsu 4 _jjj UJ J ^J — JjSl Lo43 


^liill 4 j />I)^ j^xjj 4 4 \ 4_sjI j^JI 1 1 \y j 

' aft AjIc- ^j-uS-aj (Jjl jLall — jj' "'t*ja a r -l 

<jl <—ij*jj 4<jc- Lmi cjjc.1 V (j.-i-s iM ^jjLua^oll tiljLJI j AijxAllj jl» j 

jl jj*3jjii ^j] 4 jLajVI I Aft 1 jii.n^l 4_ljl jiu 4j*)\j jaC- ^ (JliLVI 

. 4 jLjgjAa <■”)l nil iJjVi.iio 1 aijj 4~~ il vs I .oUj jj£a]I 4^. —.U 4_j*Jj 


: (JLalaSn lie ^Ij^JI ^&sdl 

4—1*1 1 lllllrtl >*i £J jl Ajua jjUl-»H A^l dlLk. Loft AatjJ 

'1 Wl .*11 \ 4 . i» li ( jjlaJall ^| , L$_j 

.1 _)j£j LoAjC. AaJo^aa (JaUmi jjUiill Aa.1 tjjjlj (^^lial 4 j^lala A^jj 

S^jJajAA (J^axjxu j^laUll 

4c Lcir . ll -.1 ■» Hi A*J tall Aa.1 4jtjljjA.j 4 jl. .->A .*■ Aa.jJ 

V<illA (Jx9j <_$a 1I jft ».ill (_^l t-A'U^'l 4 a^U - '-ii ^jSj 

j-o J*j 'if j-« ^ pAdll AlaSj 4jcLua.'ifl iaLiiSfl JiaJ 

t_Sj*j Uil Ajj l(_^aili-ilfyl Ujj (jC. luluo^J (Jjl jx LiiSLoJj 4(jAill 

( _ 5 _lll 4~~'l j 'mII j 4."ll ija'v’lll jl (Ajlxll 4->4a 4 j^sjl.-II JbLajVl oAA (jl 

(jl I- q (j *> i j 4 4 _lxj LaS oAia. <■" itiij.l oAj.\^>oil i—ajbt-all oAA {ja 


(Jjjjlo (jfr 4.j jll La jftj 4^411 (^fl (Jj fr 44 ^ VI (_^ji4«M (J lc- a4>ux_A SjUt ^ BOLD ) 

—a*-^ 1 4^'A* (1^ jf- (»" (V) 
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£_3jJJ _ili. IjS^jla-aj lijli-lual qC. La * jj. i _ aL-i. ^ La L-^i-n. ,* ^jl Lii V' 

Lii-aj (JLlall (j»a (Jil ' V'n iLSjLuba _jA La jjl iLaatj^a (Jj^aljjl! (jl Lii^a 

4 ‘ ^^ L)^ 1 ^ 1 ‘Liiu <£jixloll i_Sjlx-all ^ 1 (jLLlilj HjiLxji^. 1 Jal 

a_fLiJ _J _JXJJ 4_S4 nl\l 4-1 jSJj A \»qj L_Sjjj) LaJ Liljj (j! Jj£l 


.Lie. 


L_Slii-a 


'< £-a (Jj^a! jjJI (JjLij La.lic. jiill ' *'Ln" 'ijj^}x_xa]l 

?UiLi JjlLiu) t jLa 


(j_S-aJ La ^gic. Luiluilj <l*ij t_Sjxu Laj Ljjl ^^Juj 4 jAilSI 4 K nix' LS A O.AA 

(j5 xn3 ^ 'i<~- 1 aVi-v ^ i "i'iS lij lilli] iA mV' l_S3jxJI ^g3 jl <ix3l (jl Ljl 

• Lka. (Jji li (jjSj ( j\ 



Iji 4<Lllli£L]l ^_3 i q\ja\\ [ '^ jll i l^LxVL b ^)jl- 1—fl^_xaj Y ^3^)11 1 

^joij Y <LL£ Jl ^g'Vinn JaiJ! (_jLS Ijj Laj jjjjII ^jl-iuiu (Ja ^Isll dll^^p. Clnalj 

jA 4_i3l^)j La -li^. j ) , i , u ]' L'~' i ■ ' i Ya^jjlj ' 4 . . -1~ 

.'aA"&\) .We. iil.ii dil£j^J 
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Redrawn afler: Knoblich. Ci.. Seigcrsdimidi, E.. Flaeh. R.. & Prinz. •' 

W. (2002). Authorship effects in the Prediction of handwriting strokes: Evidence foi 
action simulation during action Perception. Quarterly Journal ot Experimental 
Psychology. Section A. 55(3). 1027-1046. 

i .»< j ;Vdl \jj y lallxil >-jj*a]l Aalxil V . >t jjai-i 

cl_jji (_ji ^ic- t_ij*all jjUall ^jlc. jt 4 LJU Uaivj 

4__S£ijal LcJI j ^ >—S jc* 

I_LI V J sll^o Ullafc ;j5Lj jjlj ijjc*. o4C- J$_wii 4io 

1_<u ^aaall U 4S^a. 4jl4a jaa aaj ^jaas Ual 4 l$all1 jb* >—s 

A _iljij WaA Ijjij La |j| ■ .3 1 ■ ,n.,i jj j'v.] ' rljilj v- 1 Jaa <—s^*~ 

jj 4 __j 3 J&Uij US lo Ijl IjaiS Jjail _jaJ lift ^5^‘y UaSlj 4 ^jJl 
• UaLaj i JLa pJti jj^alkUY AiwulU (JjJajl ^l^aU clulSj 4 Jau Uaacj jCajsa 

4 Ul _yU 4a jj 4jl jjojJal j JiUJI Cfel iwaft ^Ujaall jlluil jj-ai ^^jaj 

tee 

Ijj" . 4 a__Jal jail alSLa^a 4 U Sj La IjA ^U Uajl j 

I fi ' ^Luuj 44_^La.^ll ^jJI 1 ’*■ jl i_ijjui tl jS l _]*sUi> ^aali Ijl s nS 

(_^jac- jSlj AiuiilU Jaap. I CCS tj/ifl Ua ^ ° * (J>Ua. ^yxal wa ' 

j»-° jjaatlo Ik jaU I _yjlS Ijl j 44_saija 4iiik-a 4S j2a ;_£4jJ Luj 

.Ailll ,je. 4*ail JS tja*a UJ& 


rjjjjdl jj3aU (jj^SVl 


_ad 0 -k* l g ilka ^^1 ojaiSIl ,jaj ^j-o jkl ^l^k 

~ll <~- ^ a >4 jUj j jl jlLuil ^^ak ^^Ic. I^1 ja {jars.1 4sl)l jlla 

4JaaJ IaI jj rAia jaa-a ^jlc- slsalS 4jjalaJ’yi ajliuii 4 jaialla Ijul 
4_s^jL_k'il l$jc 1 - ahk^ Ulj 4jiall sCu-lU 4h*>lj 4 iHalxai l oJaCui 
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V] blLal V il JAjJxa l$jl J^oll Igjljoij Jjbl ji V) ^~'» ■ ■'’ V ^-uSjj 

. l^jl£La_a 


ij—C. IjjJ_aj J 31_uij i£A 4 ail IjSa jl Vdi]jS Ia.^.j IjjSlj 

Jlnij^l to (jjjl >—SjSj -jjJLJI J j]l 

£la]I ^jC. I . >ij l >*s j iwdJI IgJoi 0 -lL> 'V.j I^A j Aj 

J-^L sluOa. U^UJ jjJj H-^'j *jy <^1 Jl*aVl Ujliii 

Qlk u .Ai £ ,j|ja*j lAial jo* VUii bcxjjJj 1*^3 ai) Ijlj cLagALijl 

—ftj A—LsJ]l ^ ji-Vl <}=kb Lc^la J£ Jjxj i^-jl JfLij Lag'u J£ Jloi 

-. . * 

.f$±a bjS JiSI Lula jjja .1 £-o Jc-liOj jn. jpbj 

o.i—gJ 1 —b?- 3 i^Lill Ajjj jjJ] AalaJI ^»JC Aa. 30^1 Ijj (Jj-aj ASj 
AjI jjSl IjLui.1 jj£ 330j ^j&LoaakVl 3*bll ,alc Ja*» ^ij *.,..l)L 3 a 3L 13jJutil 
j} ‘Aj JjS j J! Ajjl_$ 2 jc i.T.>LaK A-ojli Jji Ala v»J jIIoa j lAj_jii]l 

tI a_J jjia j 3I3 I£• j)j..all l_u 1 LuiI JaLajlj J-anjp k* it .nKH 3a ( ^>oiaxil 4 _ulL*JI 

(juL—iSU AiLaaJI ^ Laig<a tjAil 1—Jja-allj t£tll .... ^aLsj / .\)-kj j j_ja»x. 

jaLxj 1 .a.VlC ASjaJI s—JLUl AC 3^ (jjjij Ajj tAjjxill SjAall 

i*'l oK; UoIxua! I jJu! Jxill 1 —j^LLJI jl Jaak ji j k ,\m iyijl ^Jl Ijjlc ^Jujj 

V _>—jj i£ _jj2j—! l jLa jjjSJjLiU j»^jj tliajl 0 jjk^ii (jjjAiaU "(_)*J! jU£" 

.bllj 

ll >* J J j jJa AC 3-iJ tilljA 

lgj.il c_ija! 1 4 U.-k U ^]j t Lulilj ) - > lU y« 3c .’Lil h*>^Laj liiil jbail 3] 


.Ulb kl)Ar»-j kjjjui LoJ lAA kiUc J ■ "JJJ t^JUa JcUjj 
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V J 1 x^ajV I 4 _KJ^ lIJlj La ^_J^" V tJj AlxSj i Q^ t .1 Uj j^LLlll t 0 **\ y 

\ f ' 

(J-iiaJ—uil V till ^la-a UiiS la^aj la-lla. j ^ili-iaV' UjjlS La^o ^^jjl 

t^iliac- ^-ill j (>s lsc. ^yS ,^5-ill 0 -kaIl JSkj ^j^liil jl hJ 

f3 jJjtalg jLi*kl jl£ jl ^3®=^' j kjS Jjl 

J^ iS^) ‘W^ o^- 3* ^ V Jjkll AiS-la jl j£kilj 

(j—-2 Lo u] 3 <_si aJj^ja >.”i^jl (jli t<LaaJI J o ^Xwi 

U f [ £ j_J-kll 1-^ ^.'j <1 ULjj ■*! ^(Jjilaj j'lj ^j^ai sA ^ Ur. 

Jj3 - :*.! \ A n-> Ajmaj i_1j1ujVIjj **"aS (Ujl J 'ni l J Cjljxa^jll 4 1 , -1 ... Jil 4 

4__jjlj]l a jaU 5 Jj ^^ik. iilijSa ^iLa! ji ^ iki.j y la Ikj, (ii] J j5i J 
diijSa] (Xuaj) Ikjjai (^Isj ijl Ujlj^l j <JLll‘na , *>'lll JMk Ja ^-ikku ^_i_a 

* J 

(^)3 as-^J^ 3 0 ) : u3yj—“> J^* ts—=>-* ^ £=J*-ai l^A 3 

L? 3 *-} 31a (jli (jjijUaSa lil£ hli ta _>lil-ia 1 ag in jjlil jl ^ lag - J j 

1—ysj jjailLa lil£ hi j 4 ^-UUj tdJI CiLa j ^^jji ^.jVl vjr ic- 

- ~ 2 7*. 'i l ^1 

4—S_^j LaC. <jkj LaAic- ^Laajl jjl t_SjC-l ^jl ^.ilaluilj 

l>—JI- ojI j! tijajc hj (liA 4_aa jjj V <-sL«Jl jSilj ilsltj <L«ij 

C '—j^j-y o' o^yj 4 Jl^uVi 4_j_jLai jjc! ji ^ -i La i J ^ii ikjkU 
l jSai i_5-?‘jJ - ajj ,^5- !jhi 4 JhajjVI jkl ■_ L£ J ^jjjj 

tff—31 j—kill llajji £jkoJ ^iiSl^ t^iiill Iki,. jA liiA J iJ^LxL^ laA> Jy 
ijj •‘^3—l^Sal ai j ^ 1 jfc ,3 CjlivlkVl l^j^aj Jjjl tl l-r-v II •4j«-iik 
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I_frilc- J jJ*JJ ialiill J\ JL-ail JJC.I «»< ^iiuJI lk-^ 4»jjik 

4—jjaj La ujjj ^LalS jLuaL Ja49 £-£1 V Lii AjaaI iljlj jjC kla'iti ^J\j 
j L*Ka ^ jaj 4jJj jiJI till! (^jIaIS jll~J Uj| j 

LaLu — 4 _aj^LaII iliLaKlI ^J\ jc. Jx^aiS 3 j£a A iljjSjj La q* ai_l £_a 

j j LalS ,JL*JI IgJ Jljj 4 jSj£]I jC. JxJaSl ojSi ^ j3 jjj LaJlo 

. 4 j]l ^ »1 Lj 


I^W rtll 5lSL^_aj (jxuJ a iU*iU 


^ jj—aj ,JaC aJ i" i kVi ( Ja £a JL-ojVI i—i jU _y*j jl £iLauU 

lj—iajj i4a£3 < jj * ,.i xiu .. a Laj AjjS j*j La jLucVt <^3 £o-iaj (j^ l-ilj 

<_!jj_ lxL ^y\ _ill ,_)S £a Jx-ai jjj V Ijjli i(__)jlj]l i—S jIxa <_aLlii-L/ 

ill — -laj A— j£jj <j1ajU ojjja i—ulLuil <aj j£]j LauJalj ILa jJoj J3 . i^l j 

t 

(j) liA Cj-laj 


I jxo-o U-alix Lj Ljjli I Jj 3 . fill Lgliia ^gjl j»i if 1.1%T) LaJoC- 

'» j ) ^Vl ^ajua. "i J ^ LaLo 4 jlI j xK"m ^ la k " jfLo ^'<1 «K ^ i-v". '\ 1 ^ \l 

* * " , « 

jjl* jJJ 1 aw > > i lijli A*aJ j£Jj ‘ 1 "lg"'L.a ^a i*n kII if ^1 A. 1‘ij.^ 

.4_dlc. Amj .j Ig . lakl jl l g";ka ] t l u Vn iJsjxa ^Vl jl 1 _^xxall jA ^j-ic. _jjJI 

^ l_A Jo_a]l Cj jA-a J J akl l ylj_j*xaj 4jxil ^Jx-il'vll ill J ■ ^-«ll l^A jl ki jj j 

^ 5 —a iaas I g Uk j^A ^JLu j»VI (jSJj iSjLa A^aij LagJ LaAlj jju 3j IgjA j» ■ <al 
JS j oJjAaa (Jxaj j] 5 aS^pjaII dll j ■ ^ai jjl j3 

—j kil j ->"m] 1 k_S_^JI »1 i ^i 3 Xa jl ^.Tj.'kj 4^>A.VI jC. i 'a'"'-^ x (Jj j,^ 
j» l^i l Ajill SjjaaJI <.*)1 Axuiil ^3 »\ i x j . ^>1 1 1 jixaj ^LUjl ^1<~_ 

. f Vi W 


^^»-^aj-o jS ^ jSlj t4ihA.A 'LL ojS jjbc, I'J 
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31 A_jj i^k _i Ajl£La-a Jgjja (j& A_A^a]l Alii] dlljaxal ( Jj]a] l 

$4_jla-all 4iJ]| ^Jju 4_Jc. ^i\ jjjj AjIau^j ^slflll Clljxxaj Ai u^> ^lUjj ,~h» j 

iA >11 a j— jaaI! C? j L a m a I I jljjl l4u»'Vi V £-<s «iKTi (jj2k, ^Vl (jli lljj 

.AJtUl jj] AJaall (j! IjV <4113 



Aijft/I diljljjaJl (jjA ^L£]l j g 11 a.U f i " 4 ^ xV I ■'I*"' i. 

shark A— aK ^—a ah j sheep 5—*1S ts —a ee J—lix 4-SjV‘^11 ^ij _2».V^ 

.(YCl Cj) JjjI j£u (JJjL (jc. ^JJ shoe <aK ^ oo j 

k_fl j— e-LiJa —9 (jAuiJ Ixj3 ASi^alixlt L_i^iSU Aiilk-all (Jill j * V ?1 . >■ j jSxjj 

4—iJ (jx. ~iVu . ij (jjjli tjjlilal Jj dil^xVl Cll.lVj lxOjc. c(Y (Hi i ) di) oAHajj 4£_jVix31 

tjl——ila3/l 13 a Ac] *. i j j t aS^j~s 1 all (—S^j^Vl dll ^x*a! ^3 jjxlljj jl i " flSl 1 AiJ" ^ ^4 . ^4 

dil^xVI ^.i Wi j t4 jl->xl l (S^JslI J AAjVixll (_ija.Vl jjj dllillj^Yl Jc. Jc. 

L°jJj J=dixll J^Vl J (jiiljj V 3] idmll AiaS £x tlufajl -lie. (Lali ll_jj-a lliai 

. JllitxJI jjx jj£1 a 21*]I Axxillj 

Figure lc from: Burnham, D., Kitamura, C., & Vollmer-Conna, U. : j.^all 
(2002). What's new pussy cat? On talking to babies and animals. Science, 
296(5572), 1435. 
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-^iJ5 —U 1 jp ( si*jjlj jj-jslu V jJLdlj 

^ O^J 5_cJ 4_, ^ J ^uaYJSi ^Lu jsb JUJI 

0 -^ JUJI Cjj^kj i^Lua 5jL* AljLu J*^j SjU 

jljjl ki ^ CjUI j* JjjVi ^^k jc dl^l ^ku- 

Sr^- b"’ j (»—ail 1 *j ^11 4-«>J! J±JJ d^ill JySj t J? M l 

^—jalj- ^jjk jc ^jljlfrJI si* ^j>JI pklij i^JyJI ^L^VI 

J ^^ ‘ y*—^ J ujtg-aVI akk jjJJ ^jLJ jjli 4^ jSJ 3 

J\ Ja__u v l^jl «^]*jll Jk La.jU^3 ( yxkj ULojaI V ^Vl Xj>JI 

jUx^a—!l I ailJ i^^kJI^ Jjkajll Aij jk ( J*j U jU^a sAC-LoaI 4ljU 

• ( ^ JjjSI JJ 

tJL-a—iVI <Sk. LaLaj (jii-u ^j^kkl jkJI ulilgkl Jir. 1 a Vi I ^ \\r * 

<-kj*j JikJI jl Jj * JlikVI <Uij Lu Ik*. Apx* ^kll CA^J jV ka 3 
0 — 0 J^' f 1 ^' Cjli-cu'y) JlakVI jli~a J*iaSjj 4_J 3 jSj o '»* 

LaA—jCj A^vjx ^1 Aii jJ f^J ‘ jk^* kjjAa. 

1 < 

£ * <11 n -J J ^ Ia^j v 1inl i. i ) .12 ^ 4^al j<« 

a 1 g?> t (T ^_kJi ^iu "oi" a^js J ikk > ^ v JikJi <jji ° 0 r 

«<.LimjV| pIahI 4-qI A^ i Ixj ^JLa 


C—^j* j JS^J oUs i^ftj wjJU jLl ^ ^uc. jj4j 4 jj (') 

\ 0 i£ia-ji 4-tLg. , c,<; 

-! ‘k-H t“ s ^ aa ’ j^jL^ iJl JUi»>U A^alb ja lj* ^j£lj (r) 

Jj—J J l»jJ' 4L»j (StjULall oUi l*A! ^ aliiaL -1 A-a ka il ^ Ja*j ^3 aj 

.S>ULaJI AaJIj llikl ^! j \A<. <uc-Yi ^ ) 
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Jl ( p£.\ 

Jj ^1 j i J j_si L__a *1 jjj ‘*1"''' ^ ciil ^jjSj c_lL&]l 1-iA I^Jl) i_ijl j 

,j £]J eL^jl (^3 AjLsC- (JjMaljpJI llAj lii jjjIj IgJ tjd > *Vi) \ >l ul 
l mn’u * j (Jj5l La] iJlijl tjjjAUkjl 4-iLoC. j (Jx-alj^H 

" daWI I (J>lc.]" AaLaxJI £>1 a %*i>.iV i—Uaiuil ^ J jAj Ijlj 

4 "Hr- ajp^a Igjl _jA iJj-alj^ll ^jLuiJ jaLall e^jjuallj 

“Laic. Jj ,>■" IjAa jlu JL-ajVI t—sLiLat (jLto-j ^jli cilll] 4 >/u j 

« 

Jjj i j ^all t "j«II JjLuII lift jjil Ik-a ^)hVllj iAjkjJjja 4jJU-ajS jl J^V 

.Aaxa^ j]I (jkijVl (^J) ,_5 -^j o jj j=>- "Lh LiA : 

?Ulj lllalj : jSj^ 

VlillL^. k_sj£j Ijl l 

LS _J C . Cjl jmi . J ^ 4jAjjJ| CujjjS (Jjjjj jSjU ^jj] i 'iwVi j 

J_) •—J ji«Vl" ^JJ jilliil Lag^alj^ (_ yajP- l j . \u j£]l 

elgjul jj<a vljl^lui _JjuC- -Ixj 1(^1 0 fit ‘AjJIjixa Lal& Jut 4*Jjl 
^tal jj]I (_L^aSl "liljjill (jiajlLe" ^jl Aajlli clijlil £l Jjil <_$ ^>a jxll 

(_yj\_ jaSI iliyl *> 4— l_i « a-> iijj.nl fL>l£il JjIjjJI I1a jj*-taJ ^ ^.^jLajil ;_$.io 

VSaWlI (JvlC’l J_)C. I g a ■ n-% (j^JSJ <—SjSj t JL-aJ^I 

J £l£2^\ _££i vlillj AjU SAa^oIl a£LoaII ^Ic. £ I j3ll aIsI T • • o ^le. ^) 

•t>° lS ^ 4 
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:C#Lu 4iLJi (jilC’j 

sT" 10 4al^ U-J >» JiUaJI JjSj Ujj^ Jl. ^-,\/l 

JaUi_J 4— 5aJ= Jx jai: J| ^y,.;, ^j]| aSaJJI jj tli yj 

U_- ^a_^j ^-i illj Jc. 3 3 :iL. o^j ‘JU^VI *Sk ^ 0 jA_5 tl jyj 
Ha-ji cJ\ .iibjSii Jc. iiu«b bib aJjB u 3jjj1i j 3 Uo 

il—Jb 4 -Jjl Lu jalill IjJ J^Lb,J *dfi& J JjSiJ £ j^J .«UI 

(jr W3 (ikj^ j J| jji ^Si Jji Uc jail^ llbji Jlija .iHM 

•<ija) »—tjax Laa j'mH II | •, ^j„,l 

fJ 1 —*j' uj 4*11 £A J^lia (jc jaaSJI JJiJI ^ |^ Aj 

jL^_aLb Jcliaa Uaa^ j£lj oja^ jUx e Jj CoLu Jal^a JLjaaJI 

</ jU > o4 &±3 ‘ Jj^ 4** J~ll Jjlb (jla t4 ^J 

or-3 JJI s jSill Jla 4}? • J& Ja~a jj J^A Jl£ I jl J±j 

J-all ‘^rJabiaill JL4I Ju <Lc J*ajl j] ( bL Uua. ^1 

• <34 M jai£ ^jVI 4 £j* c>jVl 

^ sT^-4 ^ J) 3^ £^bll JLxaj^l yu J Sjiill J J 

^3“ J! *44 J <jj£i V 4 Jasj Aic. ^^jjLall (jallaa Caai oAwaSj ^jll 
flj-SslI j H . s> j ‘Uuij baa J Jj UjL bblj t 4js^x <xu J .ill jj ^£i 
V* 3 * ^ ,^il bkjjxa Jaa ^la V 

JaIII jJUU^jUi *lia Jjoia Lii-U^ii iac.Ualul Ij&kj 3^J'I .-.-II J^V/) 
^S—1c. oj-iall ojftj i{ jj J±y\ J JSC. Jl jliill J^u,, jc. L *,^,l l aK.*. ....^ 


3 j 'r* 4 ' Ja ^ jj tLuljl^a. Aaallc 6 US! J CilaLuJI «aA JS ^jaj V Jaj (> ) 

Uxc ai»jj <jlja ^ UJ LuV ,»! 3 aiill jjjuS s^as 
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j A- jll £#-} i jujSM s jajll ^ ^ f^*il C iUi ^ 

1_ A JUI1 JLufcill ^ilLajil ^uuolijJ e-lil ajAai\ jjj^J ij ScSj^H 

.AilSilij 4jilll Jja - _y?>- J (iA^ 

; Aijsuxll 

j Mi-'\ sx_j^> V-^ ^ill A*^ ^ a' 

(.il* (JjjLojI (j Jc. Jjill ^ liljluil jl l_Sj*_lj 4 CjijA ^' 

^all (jlaiS’S JjSjj < •. 1 U ai J_^l lW- j & °-'^- c ' '—4i—i—jljlii 

jl _S V i !J 0.1. -ill (jjjia 0° j^J^^ liljljj J^*-i jl ^jW u nJ J l4*l* i3^ 

>c ^jAj_11 ^11_ail iiljLn J;iaj ^^jil ^A <3j*-ail j^lj iCLlljljJ^il 4-1 J^j 1^^ 

1_gj 1 lac- 1 ^ juV jjSLlj (jVl jia-aJ jV (_>“J ^ila-a cs^- 1 ] 

jljj^j 0sJ al l t" l Lil jjail ^3 '. Via j Liialiu (Jji-slj 4 a.Lous j^" 0 u» 

j-l-Jjj l_Lijlj <1 jU-ail (jjjjia (jC- ai*4J (jl 4- j^l 4J2>-^1 (Jj-^ 



? s. .* (Jac- LAiik. <—is^>*-j (j^ Vil i—S lj^ V i j)Xuj 
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A 0^JslLui Zvo A J jJl* 1V >«S. ^ f ) ^ ft -^Af^ jAx-oil ^ J“I 

* * {& J ^s~^5 ^ J 2 ^ d* • j K)“'^ ' i jSj 1 ji JjU-jj ujSI jj 

aiSjk^l i d ^ixj-Mi_il Jja JaiS l*J^l LaAilluui AiL^aJI ~o 

jSi_L 1^3 jJ&j* M^J J y 4 4-ii a£ jaJl j* a dVU i jL"i fkjt JJ 

. a JudLo ^ jJxJia]' -Ifc^aLa Aji JvJsu La jjlilt c 4 .„A ^ a«L"i. J jj 

J—3 >1*j—< x!l I j—S j .A-UttLii) a jJauJl Albs* ^3 ^JLu^ ( Jx-g 11 vil^ pJjj — ^ 

JAaj .. la a S Aa » »a% m l Ail jj&Can y tb^JctwAl 4 1 ! ulVl^il 4 -v ^ ^ 

. cLlad^l ^ > <~* i tlllj «i*J l a ^jr« j . a 1 ^ j ^1» .a\ I > x■% 0 | JJ ^ 

JjJ—i3 J-—^.1 AjaV £jJaj vll*— i_jj jj£j l _ r ii. 4lij plxjj jl La Jj£i j 

i t ( 

0—« 4j— il —&aj 0 Jjx Ijjlil 3il k^lliA .liJ pu! Jjl lj$Aj ■.” .11 

• pg ji ) 4la jL*-a JUilil JjiJaSJ 4ixA Ift j * ■ ■»! «* j 1^ I». ^-v*' 

( -*>‘-“ sPjA* - : '- jj ‘4 jLo 1£ 0J=»-a <jai 3 liA ejjiJI p*Jij j 
A_aiaj pi3 j4w i Li 4l]j ?ta<Jaj j ^jLi'\ ... u j *jA Aj^oi. a_^kil jl£j ‘*'**‘ * J '*' 1 
(^iaj^i—!l jal —ju jVI 4 jI— jjSjll ei_A iJ _j t^ajjiJI JaLujVI Jfc c_S^Jab 

^__3 a_J. jA (_^laLLe ^3 JaLuull jljjj 4_aJI <La3jua <-'' >c L 1 .^1M t l a ^1 1 < 

^a]| JaLij JiaJj t^Jaj4i jjC. LjJXa 4-a-WaJI Jlo ^_s ^iiL 4 jI jL»_' ji ,~^a]l 

*■ t i Ui' J A xJj l AxJjmO i LIA ^xJ ^ j »g- 4 < 1 «v*«. I 

•4—lLs>. ^—3 J —tlgj U! »(Jjl jLaj pul'sII j ^aSI 4jIJ jiall a3A 

4j1a1I ^ va I ^AJ^a^ ^ pL a J . 1 L a ^_3 o-^JLi ^Ja^j4JI _Laljj I 

jl ^) ^ 4 * ^)jaiL±A Aa.^^iII (_jjd3 ^ >nl i a ^ i j t , : '.I I 

ji cl_JJJ ^3 JC^aI I l3jj Aa '\i ^>1 1 j ^A3.VI £J_ > }-all jji) Cjl^JA 33 c. Aj^J^jJI 

jaI - ka 3^1 jl 3aJ J . I ^_j^nl] 4 i l -v"i, \ ! 1 > tp- jJa^Lo 

aI I .—SII ~Tp^il l3^A j ^0 jjill Ailala L l. : ~- a3Li j v_jII 4 ’ ! -V^. I 

. ^fin L T -llI _>*< -> il l j^l^all I3 ^j JjijLa Ajs3A.a]L) 

I—4j ‘^3*^41 J^asll L«3L1 ^ ?t4l S31 «a “j.4l' U J^' L«S ('J 

.£-Y JS4, jlijl (jlc jl Ai44) L«j 3 alLjaJ ^ j_>J 
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si_A JaJjl ij J=4*' ij^J 

,jj to ji=JI ?llC. JljJlo. £ jkial JjSI 4 Jjjull ^>o JjC.^kLall iaiS ^Jjiall 
J jjc. £ ^lalall ^ «.»<i V iiUj JjSl (jl Jj 3j <».l"l»a Ja2wV' 

^le. i iiilj 4 J ,JIa) jl «i*J &J £j_>«il AjjjuIIj <~j_j2k AjLaJjJ 

to jj 111 JaLi—j iillj ^yS LaJ jAa-VI £-J^>a 1I c-l j] S^2>- klAjLaiuil <jC. Jjill 

■ *<alA. AuAja <Ls.lua ojjuiUxi Axjjlm jA=>.Vl £JJ-ail ijlj (j^ 

4- 

:SjS 4ijJU»ll 


ji^l y Ijl ‘ a oJA .i^l j 11**-- ^■y i *yI ojLiuil v^slla 

4*1_it^Jalo _St vljLaJu^all yljAJ 1-»m dsj| 4<iluiil] A a.'l^ll ujjiii.1 4ilil 

- g 'j tjj_gj JjSj (jlj iluaiSlj 4 ojiiJ pwilsT) y Ij£Aj 4 (iluiflj ^ylc. L _yulj 


> ~'«*- AiLaJI Aj&Lo 4 , *«t Uajlj JjjI ^gii] i l i lioiJ Ia j 

f _a‘| j=J Ujai tluL-J l$j£lj 4f i $-iic. ^jUj (j ji l all (jj&jjaaJI 

A _a.U. Vj ‘6^f^ AaJdi o_)j_ < >j-iallj (jj£j V (jjilill AJjSj Lo (jl 4 j jjS j 

. lajL^a jjjSj 


4_SjL_xaj |»AJ Jjjj (JJjia (jC- (jjiljll liljLui ^ ^Sajll ^jVi~~u . ii jja-i 

AjUJI I_LoI j Ulljlwii UjIa UlaLi t-ijC-i (ji ^j l ai u i .Aijl j 

Cjl_a^l*^a ^le. ^ jU’i'i Ajj&UI oAA 4 " jaull JjAia _jja>l" I g jlc - i_)jj£^s AjiV 

.fryu jljjllj ■'i »)^» oJjia I g 'i^l j ‘^ijl j 
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I—SjiJI £-0 (_5j_jxdLUI V— 0 J<,t, 

‘^jll t-\j\ dc. UljiJI AjUoJ Ld 4a.jJ uSc. CjjjSj 121 

• t ^ *'-U LSj ^ ^ (jSi ^ ^ I j* dj^jj t (<ijd a ; u-,...l) 

From Figure 1 and Figure 2a in: Morris, J.S., Ohman, A., & Dolan, : jJl^uJI 
R.J. (1998). Conscious and unconscious emotional learning in the human amygdale. 
Nature, 393(6684), 467-470. Reprinted by Permission of Macmillan Publishers Ltd: 
Nature. © 2006. Faces from: Ekman, P., & Friesen, W.V. (1976). Pictures of facial 
affect. Palo Alto, CA: Consulting Psychologists. 

t “ J —^ uj J CS— ^ Cib- stu -JI <J3 'dsVn d] q\ 

—jJI —ui ^ L yl ^J*ij La jLi j t Aij| j i-'I 

. JL-ajVI yi jjlkall t-iiLaJ! jA ILAj t<ajl j Cll-Vll* <u Jjjjja Qc. 
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ji 1 iSI jJ jjJ — a j'—i £} ^aaial' U^J 

dl 12 a O' ^ Ji* ^ 4*^ <> £*2 

j /- 4__j^jl21l 0^ U^W i>* ^- J ^ ^ 

3u^ JLo oiSB jo g;cj-^' >* J Jj^ J-^J 
j-l ^ LJUaj £_uj Ji_9 j- *> *-**-» ^ J ^ *4JP J*J 

4jja ^aj 4__aill Aj>.1j»^_] 1 f&llc. >—li*J jJJjPi'^' J*-tS ‘ J— 

AjLuJI A^jUall ^ k-tbj telilvJ X jJ^J ^ J ‘U*'J* 1 ' 

jjj CiL^i jlj-j 3 jjSia CjlfrlAi Ifcik ^ ^Pj 11 ^lc.liill U 1 

' A iq ifl'v 1 1 tj^C-' ■ ^ rt 1^1 J"\l 

■.* •■ '. .■ ^211 . laaJfl 2ujO JjlS-B >VI Je> 

,j,j OJ\ 'C. A_jiiJI UJill iiljAail "Ajjjl jlj Luj j3jj^" Ji\'^ 
j j <-j SjLc. J£ J ^Si*j bjjl jUI B J 

JjljLc. jxaSJ j jS-Jj ‘4^J^ O?*^ yLj J j ^ 

Uia.1_juo jA Ia l$i Aj^J '■j'jWo _>4j j'J W^W ^'■ 5& 

* * 

j'-. j'^,\ l jjAA iwiuflU ol jjj t“(jAa>' 4j)"j 'tduiSj JjS' ' JjSJ ljij*-al 

A jA Uj iJjJnai jJlft JJ Aia j'-ljjJ j'jP- J^JJ W>W 

Sjauu." CjI^J aOA j *" jjSi JijV' j Tj2a> jS" :Jj& £*“• >' 

» -° j .•• 1 jUalui jjj 

*. <i jjji.^1 jC.Lixj Ujjl i_Sj-willj Jajia]' iill jJ 7' '-^ u}j 

:ljoUa j^jSj t-l j 3U 4iA*. 

^-J "A—jjSi j jLaJ ^ ^ U*" 

j3^j A3 jjjUl Sjj^c. ojLij-J 3jslj j* Jiw ‘La.j JS jlj t 
j_jj>sj jjljUjj t'^yio f*ij^ Ujj^-« f^'Ji li 2 
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_jj _ Jill 4xA jJlxll 4jajiaJI ^)C-Lj-.JI 4JVJ e ' 1 . '-i j .,., ^_li La 4jLx j 

V 'j XJ iJjj _i-i _^jl& jJS jL ^^1 »n%y 1 jl ^ t^LVI jjJi LJ^x l^)xl ^joUl 

4-101_JLJI oLil! jl jx jjj *•" V& Jalj l4jLi.ll t£- jx 1 _^xil jxl_j£ 

< 

i_i—J&xll 4 .i. il l ->1 1 »m jl LjjaJij !_ ., ■ ' ■ ; ■• « ■ j ^ylc- 1 . ^Jl ji 

aJ_3. jlj .... ;_jJ—JL jaxxi ljjl»> ^j-ul Jjj . XI <1 JjjJj (_£^)LoiJ t _ ? lc- 

jiiLh JLj. ._)jxaxJaJ ^yl^a. j-» *134^1 ij*-a. Ljlc.LJaj*yi &jl£j jjja-L 

i- nW.to-ill jx ^xil Ao-ia^11 1.1ft Jix ijxutll jl i-.la j tv lj\xll 4£-LS jjLill 

• r^jjiJL Ijluu I^Uxj ."n*>mil IJ^l 4.1<va»J> 1.1a. 


1 * 

jl j tjj 4.1 ijjic- clail 4jjl£xl Lljx ^giiijj 4 JLJI o4A i^3 
i^il jll £x jjlL lJ J*j ^ jj^>a. V JI ijjSC- jC. 4jjj^ v jinjSj jjl e^>AaJl sift 
^jjlj; $11 _11 J Jlx 4-Lx J—ja» j j j ’l > II ^waa-jjl jl .laj I .Lift _j 

• ' j jjjl j'-JI" 

:4_LiaJ) 


t 1 ■ J-i jl ^ jjoxiKJ LaliLuil jlL il.la. lutJl 1 Ijn.ill ^y-iJalxll I _ £ i 

£_ a Lfrx ■ "ILi j C. jjj^lc. I >il£ jl 3 ( jajjjJI jJLJl jC. pg.-^Llxi j^LLJ 

jj jx j jlxull o-l£-s 4ixxa ji jLajll >illj ^2 4<lj'i%ll jSj ^lj 

jl_ S> 1 _xjl.3 *)} ^1 ^^isjyall jJL-ll li-llx-a UxlSLil PT 2 _jxJI j!£ jl La^x jSj 

jl I_a j ^lj tUlL 1 i_a jooi Ixj ^jiJI < _g2 £ jjxJl j A jj jl jA p^-JI 

»--■«.*■ li^-uxal t _ s La. jJll jJLJl jC. liaJlxj jl jlSxVL rr i»--al 

cljiiw -join 'll jl jjJj tliakjLu jC- Lxiia la^LLkl 1 - ilLvIi jj^2k.VI ^Jlxj jl 

£oxa j jAa. jajj t jJLJI ^-ul ^=» jC. j=^JJ ^JxJaal £■ jlxi j2 jj J . xTij 

^ j xi ^l j_« Jo-bal ILd^ L^jjxi jl jjL."'.ui Ux jj^JSlI ^ jlxj 
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J—iuj jj rij_j al_p ojja jl saJj ta-i^. j A ->"'» 

.JWI (J;pJl (J) J.P (j-a 1 _Sjl*-all 


g\Z\ Ajl-aj i_j^)]--n>iall ^_a]| jjl ?Llajl 4_3 j 1iLajil ~ »»' jj jjlxj (_Ja 


J3— Ajla; £e-a 1I I^A tJLaj ‘^^IaIII ^LaJlj ^JlxJl jjc. (. aj|j ^j^oj 

^—ajjoall ^1—*A1 Aij| jil ^iLul! j)l]j tiilliA JLa.1 V Lalu 111Jj^al ji (_£jj 

. 4lkjl_j 1—]1 j . .~~ll ^AJOl l (jl (^lil £ 1 ^ s, . ■■), C' Jhn ill jp nil 



aa-t_j—9 ^3 AxJLkja jjlalla (_^l i_alUll <_ O(?**'■.’' > j nl 4 -<sJ 

(jc. r^ > ^ 3 (jjjjijj jlgp. (jjC-jJaloll tJ_jitll 

Clll—jLaC. I^jS (_£^p _i Al^pla Uo'ljlsl jjjAAUij jl tAijl j dll^iix-a -.g t 4 (jjlj 
(3“—la _pj ^ic. (jUaiuj (jiiilala ii]liA (jl 4 (jj_p.V ^l-llj A-lalc.] 

A— jgJ>jai l aJjl—allj <- jlaJ I ^.L-al! (jlill I^lg^Jl aAA Aj-ifc Aic. 

(jl-:1 a 1—Jx3lj Al*jj LaC. l-lp Aiilla a^jls (_£ jj*a LliJiJ UuJ (jl lj t U.,. jll 


.^_ajl (ja (jlHlala]| 


il(^1 -<uA^H a^jlaj AjaJjoiJ A9J^la (^pi jj^p ^J^p, H 


i.Wn 


i£ ^ i_s -(j-J* 5 -J£ (J-^l A > Jl ^ jJ-l}3 (a^lsl Cllj^pa t^llsYl j! j_]a*JI af-l^jS 

^Luj—u:l 1 jpu—J (j^jlj ^2)l3VI a JlA AaLIli La^jc.j t(jlj)^jVI A all A ^ (j i ’l l '<. 

4 1 A -L^jia A--dlJ^I (J^Ll jy: liilj (JjtSJj j3j>iS1 (jjJlluall (Joj (_jAa 
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(jS]j 4 JS*U o«.\ ja fj) (j-a^aJJ j? ILa (jl ^cJaljj .(j^kjjil 

j—A 1 < a\» (jjjil (Jjil (JjAluolt (jl (jy^jLJLail dliLI jJjj_a3l V«~- CllLluiLi<a]l 
(jl (jl—SjVlj Ajli jlgjal (Jjul j^sjM (jl (jx ^»Cj]| ‘Lil* 3 (jjjll L “j'* - ' 


—il j J—£w-a £ _j-«JI (jJ-LI (jjSj ^ia (jiilill CjlSja, (jpj (JjLuj 
(jjjll <—fijia. (jl£ lij Ikjjjoi £jjj (jlSj^Lj jj .(_ 3 j.Vn^»\l 

ja.'lVluil (jl I.1 aLLi i-^ha, -^-li td] (j£-aJ (jVl j 4^g » > >ij (Jj.A*j Ual j] jj-Hj J^ 

.(jj' Vn^l l (jjj (jc. .V<i» x i t_aLauSlj 4jlSaVI sc-l^jal dilS^pJI 


(JjAii-aJI (jl_j ^jAUaill jJ-liill ^ (jjSjLiuiU (_£ jrd c"l\ nulla (JjS j 

(jj-aAiJLjiJ 4 JL 2 JI oLa (_ji ^aAljj 4(jjjJI 4 a ;a-v jA Laiu (jjjJI 

(_g—Si i-lALai_ail (jc. 4 aj'o^ II ^laij (jjljl^J ^ i l (JAlLLaii La ^( 5 -^ (Jjj-ajl] 

A -k^al-a. jlg_ui J-aj?l (J-uJ (_£ ja>l oj-aj .4-3.yi^H (ja (J3 j| (jjAi^JI (jl jj^ajj 

tL—lLiL^a—cl j x ilc ■> A jjJuill JJjjaaJ ojjiSjiil /'■v jja (jl 

(jjijLa-l (jla .It-aj (jSaail (ja lillilj (^Jajlilj^ ^lajl (JjiiaJ (jjjLia I j».>ujj 
jl—Sal oe-ija (JjLxj liljj 4 (Jji*JI (jjj Li'a-ia-y jlclij I La (Jiajj . .lALaail £-J.ik 

.lillac t_ail j ..''.q"u a (ja^c (JjL^j La ui 


.^ 


/ 1 ) 

'' N 

/ >#^V ; 


/ ^- v ,{ 



/ 


I jijl_(jj-ii—II —-jail ^jj^aLoi— all AjljojVI^ ^lxaa CjLiLic* dujaJ j 

(jJ. Vh^i —II (jjj (j—C. Jjj—jail (^i (jjiiLaali t_kj| j a (jjSj (^gla (Jj-V ml 

(^C.Jj-a—il (jjjll (jl (joxij 4 (jjjll A AjS'y (jc ^aLUI ^j. 1 ^ (jjljLaJ (ji* jl 
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j Jf~- Cjl _jj_sC-(_£Ij La-lic- UaUij jaSil (jl£ I—kLiJ! ^3 (_ 5 ic-Vl 

LaJl_k. jl x_3jlaii (j* lijj ^_Lxi jjjkL^a]! (jl£ La-ljc. i 'uI^ ^l Ajjlsi! 

jjIaII ( J'W“d l \ Aik-a (jj^J l-AJJ AaJojuill ai&j t^-l-lkU sllV jl^-a eilljA Clul£ 

Laljj tlF" dill ^joi jj^a l h ■' t _ s ^* 



<uaUJI U ^11 I jli ^jill jj 1 V 

Figure 1 from: Grezes, J., Frith, C.D., & Passingham, R.E. (2004a). : j. i^ aII 
Inferring false beliefs from the actions of oneself and others: An fMRl study. 
Neuroimage, 21(2), 744-750; Plots of data by author from: ibid, and Grezes, Frith, 
C.D., & Passingham, R.E. (2004b). Brain mechanisms for inferring deceit the 
actions of others. Journal of Neuroscience, 24(24), 5500-5505. 


(jj_rsl^ysjl A't-. 1 LaJki ^Luji^II AxaLa'lM o^jjatall ^3 I JaUi-ill jl j 

,j£Lal ^ JaLijl! Ii& cjj\ev (j$lj ^1-kiJI Ail jl <LLjaj (JLsaII (j! 


- 4 qV’vv 


(j_£. 1, (j Wtll VX/vj Ajj^c (_$3l dllilS lilj (JaJ-i 

aLoi all (j! jjiaJ AJJJC- c.Ldajjda (J&" jLaJI ^ a£jLoui)I jjJjia 

. ?hl 


1 /n-vl I^.uai Aijl jll (jl jSjlllj jjkiJIj 

£._<» £"La2u Aajlj>ll ^-jLajll oOA (jl ULl^.1 ilg-La (J gSa- i l l j 
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j—Li£l JjjUjt J .iaj —.jjJtaJ! j 4^^a!YI 

. 1 1 ..:<i'i Ajjli jJ! 3,1 a oSfM v!jVU>. 


j j-a*JI J^a ^jjJUijVI 3 Aiilall 4 jliI£ ij ^ 6 

__>»-£■ v Tj . ' . ' al |»A ^la. J^a IgliH^-a JjC. Ig j^)Ij 1 _ Hl'lS cojla. ^rLiA 4jla ^3 

l £ jj lyj K v . * - o ^3 l^£jl 2 i ^ailc. ^3 LA-lkJa 0 ^-al 'ya ^**>1 j 1 .*■ 

(*■-a I—J_jjl jL) lg_ji lg"lHai J jj I . j ")11 jli! j ijjaJLlI l^lii _j>j 4 j^jj 

t jjSl....axllj VxjjAA ^^l*U A, .wa-'^cil jjLaJLyjl J 44j~nj*j^ji.j S^jjL^a ^_i ,jlAj 
Ap 2 i Jjaall Uaa. IjjjL-i ^Ic- jljj jr jjilj e-LjjV' Jjajl i 

. 4jJaj^yii] olia aJl 


—aj]l lift jdj la Qja_«^a IjkA ji a^ui^M cliil ^ya cllj-uiVI ->ST;c. I j 

—aii*-a J la j£]j ‘aJ- miVI Ja'-i I jfu** ,J^ fJUl "- o‘-l jll 

. jlsoSl J£*luj Labial j I^j ^Jia. a^j-iVl ^jla. 

44i 3~> 11 ?cjj>«a.‘.) 4ii! j l"iI JJaJI »jjj£ Cjlc-loa. ■»--1 aTi 1 ^£1 j 

ijjl—J ,j^5— ■> 4——ajia 4Jla. o2A kliilS ji jJjjj 44_j>Li*j liAj ^£1 

."Sjjluilall" 


CjIc.1 j j ( _^-a lgj3 lo Jj^aj jSJ 4 jv3j Jajui j j ) H V A ^ao3 jj 1 A ^3 

< < t t 

4-J*—i cl-iaC-l /^a ^ ^ pwia jA»-<ai ia->jj 

< 4 

.4j la I ^LtS j Jjjliu 4£.^)a. J jLil ' 

—le. J;l—-J ‘4ajj3]l AjO^C. jij' 1 ^ 1°^ j >?“ 

a J J f> t l3 >l l 4jjljj 4 A_U \£. e.LoC.1 JLlli aj '131 >lc. jl ‘ImIs.’* I ^-s. -r-< 

3 — & 4^JJ 4jJj! JJ 4 1 m;Ii"' 1 ' ^jlaj talaaJi cblc- 1 _>a 

4 lj-> S IjIjC- ( _^jl limj ^ . waj ^jl^a 3^1 J ~Jj 4 C-'ujI jl3j 4 4 jj ASja^a 
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4 k\ \ 1-1 1 1 I " \ .'ill n. J 4 ^ a'.-s. /il l 4 jo \ /jC. ^JPLLA Lla. a I ^alal 

jA xjl |j—ft jjl Ijjftjj t ^LajJI (_jaJj 4 _i jmi j^C. ^ya 

^jL-y-ayJj'V 1 4 ibc. l**^ * 4 4 I^A ^ ’i"'c •■ q ilf~. L»i^ ' . ~o j . .i 

(jLij (jjjlisJI ^gjuaauJ c _-£j^aV' (j4_)ajjSil (Jl^j - 1 =J a jljj b_iisc- ^C-LoaJI 
jjc, ^-lc 4ijUal! Jib jjjlill 4c.L*a. -j| : jJjSJ jiC-l j-a 

Aj <jl -islx/dl l _ya i ,o JbJjjl jjjjtil ^e-bail jlaLii'VI 

!<■■ jUaail lift ^ya ojfiS lildlj ^Ja. LftliJI ^l!! £-bj]l 4 **K! nu 

(j—ft aift tjjjuia. .^ jaj jSLil jjJaC. (Jj 3 |»J to^gji (J^ y^gii! 

4 '■» ij 1 _ <J C^ utx l 1^° ?dlljJ ^1 ?<2jIjj ^1 tf.^_joi JS j*’ 4 I j 4 oil*> 11 

4") in - 1 *j ^jlc. lj j' 0 '"' tliu I j-aalal 11 \'\\ .>■< j t ^4. | j jc. ja] ot jill 

_Sil jjJaC. i4jl4*Jl _^Aa^/! j'fc f^yajC-j ?yjjx *—S*iM 

4— *-a Cj 4_aj V tiaoui _ J 4jj (Ja4uU 4jl to! j Jill (jsnj.) lj £\ ja.j! tbliLa 

blllj _ 3 J_j5 t4_Jc Jjj-oaJl ja.j! -Lifi t^JaLiull ^ 4jlt 4j| tdjUjuij 

.I j^lft 1 1^alft I ' t Lift j-^j. ■' ^jLuJI ^liftll Jjsl . jjl jVt 

>( jV! Ujl*i! (jVI :sij-al 

i_sj_ uj t Lift 4 Cj^cJI 1 j .'■'<*'' Nf 

c « 

(jl ^ lj_ftj 4 1 jjj’ll 1.1 /jji'i t j.ii tljosjui j>ii .Lift UliLl ^j>»»j 

. eLkja jj 

(jl (j^oj _)i.l (jJ] (Jac (j^a jlSaVI lj-Ic- Liikla-al ajjS (jj 

4 J 33 —u! —a 4_ij—*j (jaj taJulillj ^iil) (_y>^yCi LaEbo ^ j_>ll 

! ui < \& t. VllTtj ^4ij| j]| bill W\n a\\j 4(_^Vl 4-IaOuaJ ojlial jlj t^-liaoVI 


J—si y^Aj ^j yiL. ^ £ ^yl] ' ^jl ^sy Sialoll aSLmII u-UbajUll ^3 “U^ajS ^ J 

' in I I IaJjjj 43Lwm y_jjil La L ‘ .J- --i'i j 1 ! i. _ ..i p ■ yjl3 blljAlt oj^%a ^ja I jjj£ 
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0^ j ? 1 1—a I ( Jjl .iAJ t l.VA.1 -v. y'i 1 *"io'A i'll Va"'» ^ daM^jJI 

jA LttEu l^jl^.jj I^ila l^jic. <ilLaj Labial Aijl j]l ."'I ><--■» J 1 1 Alois t -i U s,*. ~ 
(J—lo I—ajj*£ A ji .. i»Ti >. '~ .. \ .,. i;l CLibV'»<\jl Ji kiitaS 4,jjlj *■ ’» * Jla, 

^jUJi j fiis j ^uji 3 <juu ^r-bw j* Uuljaj*jj jl 4jjaill 
•4—J Cjla£ixxJI lij ^oVI Ajl^j J Hilj J^Loaj liabbu] ^5,111 jbj^oll 

«3^ajjL3 «■—^ > ^_II 1 ‘^V 

Ji*a—I' bl Jj jSjj L _5 jUJI J jJlaA AlalS aLLJI Jb 

u' ^ j!* ‘9 JJC. Ja Jj£l IkLaj JLaj JLjaiJI !kjj^j ji jbJ 

jJUJI A^aLo Aiaia. t AiuSaJ I ,_>aSj j 4 JjJaSl j Jjuiiai £ jLull SI..,!.., jj jL'.J 

aili—j 1 g l l \ J—a jll 4 aJ iL J Ajlgj ,1'ie. tilLiA 1 *<»a I j 

4A^bjjj fkJI Albaj AidaJI aJA £ jL j jbJI jc. Jc-j 
cs-^ iJjl ^jjj A-oASj Lnj 4^1bJJ £ iLai jj^a Ajuu^aj La ^ac. ^jljj ~l»l l ^jl 
4(JiJa3l £ iLai c.Lul ilal^iuJI oJA J tUaibU A J v^~.„ lj ^jbull alfc 

4—Sjl*aJI i_lbiuSV l$jlj “5-lLuJI J?."i>.n ba.Li_ai J jt .j^l ^U| i a.*,<i j 
^Jl*jl (jc. ^jbui) b-s K J ^rLul AjsjS J Lbaal JJ lac-j 4 ^LxJl jc. 
^oLai)! oAA ^ m bij 1 ‘ 1 ^ a a l_J Aa-ab_^jj I I Albu_) J ‘ ^ '** 

.<uAjll 

^ oA m ~^ 4^ 4—^A-^ (^jjl JU.I" lAjjalajVI Aiill ojLkui Jjiaj 

."AjjJJI v^)| jUjyi ojjj jA ( aUI jl iAb^a <aJjj Jj J. 

* . ^ . , * 

jj 4^1*J! v_lakl 4 11=. 

Ajla.yi Voli *il % jiali>-a jjSi jjjll SJUaj JJ 

Jlj —j V <il—La £*j ajJT jlouiaV jj=. Ajl jj Jll) > jjlia 

■ V, ij.^ii lall alllilkj cl J ^Aa^jl Ja ji Jjjj jjjjjS 
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LiskjLoi ( ^*jI gl C UjjJfl /ya oLuj'^U ajljl jj£i (jj£j 4«aj 

-.l.-C- a^)-S3 ^Jt> aA*j iljajSij j 4j£__^a £• jLai (3^_$ jJLxJI (jC- A^iA-ill 

t t 

J—iij jl t jLajll JJC lid] >gjl jik < Jaj ^jlc. jjjjiljuiLJVI aIjSVI 
4_iL. 3—lijj -»-a.^1 '4^J J J^>V4 0% fJ j]J 

.JL^YI 


a-lj^aa—&] A*a=kjjll ^^11 IajI Li5 ^i *-uj ^jl Lajj O 31 ^ 

>.-lUJJ AiilxJ ^ill ^jJ^\j JJtdli lijl JLIJ A_a*J JjC- jj — 0jL*J ^ 

( 

Jja^wxall jl A-^». 


I iiSJj t J -v jill ^ 3 4 i . —1 r. a^yh. j pJ Lojj jaj 

. £lljA .^i Adu_^J Aj _jLa 4 j^ ^1 ^jJl ^lialll Aie UaJJ o_)ia$ 

el_jUill vJjljLij 13 ja 1I (jt .>'» ) jUvj »_i£j^ — AjaJjll Aa*^al*JI 

jjl t^AjjLdl C ll.rv^111 V J£jw| A-aAiLa]l ^ >>i.nj j a'-» >>i] 1 
^ jl—a_II ^Jl Afltj j IjAiiu jj! a__)LauJI > t dK jIVlj 'g »i | <'ll lilA ^jlujj 

A _£: 'il J ^3jjl J *." ll&Lm jA-J_jl a A*] ^slj j t jAwj j n ■JJlahJi A& L du 

t (I c t t 

^jjjij JjLuJ fJj • 1-llxJaiult lil Alsk-Ull ji (j-B jllSfl V jjl l" lldl.l*'! 

.a^C-Lita A£jLij l_Sjjji Llil ^j Aj_^±^ ^jjij ^^ic. ^ iiLi 

(Ja.lo ^gJ] Ijji AaH jl' ^jjl>''V' ajljjjji JjSjj 

."lAak ^>a.lla j»^LS lift" :t_u»jj 

•>l& ^J&L' cJli^ 

^JLaAl ^jLaj J-03«J I g .U <)j Ai_ i )ia3ljJ AjlxJ ^ jLoj ^ j . „oj \\ Uil 

_ £ ^iLu _ oil J ttdjSjoi_ a cs Akj ^Jlc. Mi'll ^ya ^xJI I jj£<aj 

—ijjlj ^»gjl jxs. (j^a ( J*jI jl ^j-a ,jjjik.VI £-a ,^-<JLc- A£jLla 
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4__jldxil 3j—A LS^ ^ x i jm lj j (^^tjLaj ^ja JjJaal IaIjI ^^Sll £jLoj 

—aJI £ j\ -3JJ ji ^jLaJ lliai vil]j£ jSJj pJlSill j (jd^ail w'»j ^ jLoJj 

.<o^ ii pU 

^ju 

^lUI (jjjlii Liji LaLe UoLoj pistil ^ (jjjlj JpJ 

J_C.lijj J—a (JS £ j^ai <C.Lua jVI 4 j 3 j£ajj <U*ij La jl j t ( _ 5 <Ljjall 

JpJ tlixiilL liijfik l$J liljd ^1 AjSjSJI ^A o2A i' .A jua 
_jia.Vl ^ liaJI _$A I^A j ijjaj Li jSC- j*a llc-li j. ^->1 i»^ likjijlj 1 Vi j iA. 

. 1 \-n.I -n. J 4'al-v 

:UI j dujS (JrfUjS 

s s—^ li^J J £3jji pi v_)1jS 1I life v_Sjlh dieJii Lade. 

j^aJjlSVI (JftaJI tillj ^3 ^gl Ilia j d l A > j i ^Jiil jaJI j 5JjV| cDli. (jx ^-iLj 

j tAjaljll J^j-ajail jIjIaI ^^ie. IjiJj idg-aiil ^3 

‘Lj^jYI sjlluil <j* JS V JJ (Ji=o i_jtiSll (JdSI ,ji dtj j) ‘(jlijil 

p$i t>yl LaSalle J LaA Lagjl t plaJI ^jc. 4afi^ <vll LuA jlSil (JSj eLjjall M'l.J j 
4—aSj* JJ*J (5^11 (^jljil 4j*dlL JUJI lillis J 4dllaki*-all aj& £• jLi. J jsl j 

I jl—a Jibuti (JLi^a ,1»J ^j jlda ^Jc. Aj jjLvj*yI a jljxJ ^ya w 

.Lulaa. p$J 4jjouib Ajl^jll j^A adfc jj VLsilj ^iKj 

(>ij 1 3j4a,VI AajLl^JI ^3 pJ i_jbSJI l^A <_£jjj (jiil Iji" (jl iu 

^4— 1-3 J—£ p^—_ja^-aJ ^jll djjjS (jaJjS jdVl "LI" ^jc. I " 
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1_io jjjjj (jic- lIluiI Ui JS A-iili AajLmJI ^Ija. 

l^aU "UVl" ojA jiilUJI tils j£lj AjxllaJI Ci Ks i wa ll oJA 

I 'i l jjj j 11/'l l jJSill UC6i\ /i'sSi..<g i_)^ (jg^ ‘J-oJplIj 

iiSljjj jl J, *\h jjJ J'—*ii jlij) j *UiVl »illj.i] fu LaXixSt dlil 
<4Jj*jL_ 1I J »*V >j AjC-I 3 II Ojii-U AajjuIIj Lai t Jc-lall jA j) :Jj3l 
t<_lA Jbeil ^jjil ^jjl juj ijc-Ull "Iji" (j) J_jSl Clil jl jail j 

(jli. j-a Hid (jA Jbot j& jj*iij "UVI" oJA jl j] 

tjji-a SjIjVI j& uaJI 

jj)£j__wi 1 ^ ~il ?”bl’ 'jyAuiali IjA j-a (JJjUolLS Aaixba £j~a5l ^^3 Ja jjl 
^^A (J*ib L £tadl jjlalia AgSJ jlii fJ <J*Sl I jH JJ& <^*55 Asialall 

j_a sjjL-ail CjljLiVI jjSj ^ 0) '^ j^ ^ '^jj 

4 _Slaia tSj_jj£ Jj—ol o_pIc. lisuioi jl jjWWi <jj5l Jad <d! 

.iilliA V Ia») Ajjj Jj=ul j '—yikj ed 

^U 1 -all jl-gA ^- 1 jfijp jja. l$JJjd <JJ=kJ Jjl J jS-ilLl JJ^a.J 

ji f j_ 1 j Vj -*51 (jS *•*'jV' <5jli>-a ^ £t-all 

?tui_a5l jl__g^. frl_>jil lAliaiji bllajll 4-ljl j^a JS jV M iaj aaj 4-JJ=kJ jj^J 
^ < ., . * 

. 'U-.' La (JaC- ^ I—IjLajil l_icl j£jLlaJI JjJ J3aJJ <.A*_jiVlj 

jl t" A 0 jiiJ (_3*fl' ll3A ^ajaU jl Uiilj (Amm5 JjC- i -*1t i i /i l • ia33 

J- 'ill a jLil Jajjll jlg^?- Jj=SJ l(_>iiail]l A^ajiala iail) (tja-aill) Ajlall jl 

. t5 _UiJ| j-JI jl*aJI jjjj IjJii t(<uuJ pj jj5l j^-=>V' (^j 


Aikia a!3li* tjjSj Vi J C^- 5 ' !>=““ J* 3 JS*“ ( ' ) 

Ul£U. ija jj Alkia JJ^.j j»A*J ilJA Jjk} i(_Jki J] yJc-1 JaS ^n./iv i jail 

.SJjlj iJl>l^\>ujl JiiLa) Vj JaSS djiL^ villi 
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—*■“ £^AI (^iaLLa j_^I (_$ jj jl A^ii'VLi ^-ui^Jl jl^. JLLi. (_j^q ^-iLxjjuu^ 

.<J 4ulyu,iVIj 4..iLa,ll ^gic. u_fljxj]| ^ 

‘®J—fd J j' A J-^' j* j 

(jl I - ilj 4 4 -J ^glUai j! jjs yjij tAjjkaj U ( - . g >i iq‘i L IjjjL jl a $j 1 c . jlS 

J^ 3 ] A ^ V'» )l jl 4-uiiji ddjjl ( -vgjlr.j 4 lu.il jj jL«_a :l AA 

lK^I jLiu CjLukJI ClulS l-lgjj 4 JUJk. jj*u ^gJc. <La j^-v ^ 4 ' jV'l 4 _xsjLua ijjji 
—A 5,1 -ilj 4 ^ ^ 5 , Liu £-±Al (jl £3jl c*W jn j (JjiaI gki" 4 j j^al l ^jjVI 

4-a jL>:i J l Jajji—jj cs ifL V jl ‘4_}3Ljal a jl—i. 4^j| jl ^jliuu 4jjj*jl 

A * A JJ^ j' A JV jVI tg? £ JjJl jlguJI J JaJjll jlgja. J 4-UjucJ]I 

^aj—A 5 .I jj 4ual£JI ojSLSI (JLaJjj 45 jaII 4jt3jj « j, ^>1 ^jl ^c_aj| j*a 
j)j*jj 4uij! a jiiu J*5 (J 3 ' j] J 313 j4J jjlal j42>. (^jjl LuS 4 Lj.„ill 

L - J “L-aliuiJI ^jl C5 lll 5 Ij^.S /1 jlmjJ (_jic, Sj-is J jj^j jl 
j—& ^uail jjj f. ja. jc. 1 " ia 4uj^ull aAA u' 4 -uIAaU ^nx3l ^.^_uiSlj 

^A-JC* UaLj;-J -1^1 dljlS *LiJuL^ O^judfljl 

«^ g 1 ^ AjldduVI A_LujJj AjldduV^ jJ A^ A ^ juIaI I 


s' 

A )/y 
f jAA-y 


^ jfAjijJ] tf jL( 1 

V jiaii 


uc 3 LiaLiij ,i> V L. ^ . 4 . ,«4 ■i 'J jjC- jLu-L J jiu La V«- . 

(J 4_t^ ■ ig'i l V j. 3 *.. 


?^c-a!1 ^5 Ad U& Ja — ^ ijdi 


. J 4 _jI_L4_u]1 LaA Jais Ljl y ,u.«al ^3 Aj^)Loo ^ 'l j 
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Drawn from data in: Frith. CD., Friston. K... Liddle. P.F.. & 

Frackowiak, R.S.J. (1901). Willed action and the prefrontal cortex in man - a study 
with PET. Proceedings of the Royal Society of London. Scries B - Biological 

Sciences. 244(1311). 241-246. 

Jl j»j '3S /j jil eJjbu 4>aJ ?ojl j*^l 4jja, £psajA lj& Ja jj) 

' j iaJjlS j i La j l j-O O 4 <\ j .a ^AiLa ^-2 eAj^.^a]l ailaiall o AA jl 

< 

V! jj_LcL J j oALLJ'—J jj Wa lj La lailc ; . >H JjaJI J JajLo-all jl 

-i' 4aJj i4jI J J jj^jAi jJ*^» J 1 ‘^ls^ ^ J* 

I _ A jlijil Jc ajAill jc. I _p£ ja^jl toAJwl j 4_iuLJ 4 K jJlaJI j* J 

I _j j! J Uj —li lji*Aj J La] edliJ >a <l) L JL*ii j* 4jjA)j 

4 2jliall j-a jA2 Jc jpai) S Jj ^ Jb J-^ “LiiaiJ 

4* iVb a\\ Jib ,jjC Jiail jLukj Jacl Jj' ‘ J>Ji J 

cbi jj _Ui j — oVI LS — 2 jbi 4] jj JljLUt LiAj rojljil 4jja. 

VaAA 4_ijaJl j* £• jj J jj] i4jj=bJ Ujlail 4j >"uJ 

VS AC. 1111 J) 4-alil (jA S jku-ll J <Uill ji 

. ji i ^Jll ^Aj LlUtl jj»aljjj IaIjjJ 4jja2i <-—1* )~i jC < il l. j l Ji^jall ^3 

t J_Jj ^_II -a ja-».j jala-j I juia. 1 LalSj Luja £4—a] £3 jj jjjLL&ll l$-d 

$, j_Jl £_a jj ^ "'/> — l.-.iS jjl j jjlliij jjSjLLoll jl 4 JLsJI sAA J iaatL 

4_jjIj1I c j« 11 liA j ija. eld jl! jLail jl J*-*J 4o £J*-o] L?' lJ 3 

I ^ J ^J| ^A ajj-vll oCAj lAjjaJ i ijimil’ll J-aL 4. ^i l i il 4djliall A^j 

jl jLaJ La Ajj 3 4^aj j^lj 4^3 JjL V s_JJ?-all j' 

di jjj] j jj£a jl 4 hjAtwj >iljAl tiljLous J£ jl ^gi s_uj jLLall 4 L 4j 

jl 4 -v -V_, Jj La ji 4C-L-I c.Lwaj Axj U-L^al J JJ ^ U^i jl jl o J*-u jl 
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bu3 j )>^il £.2 ' jb CjLcj1*j]I dLll^^pb La Jluu bild) ^ " jaLJI" 

1—Li. i— ujuJ jjjSj adjjj L# ,_bi*-j dJjLixJt <jl ?idi]d J*il jaUj 

ijl—J ai1»"i AmiViI ^Jqau jl fjLy ojLjaJ ajihj i^jl 3i *j A-a^L 

£3jj ^; i £3j ^jjj ,J**ala]l ,JmJ x_S_jjud" La] i_JjlLa ^ ' r - ^IL*‘J 

^J uab V i ~ v-ij ;n-bal j JSjuij lafc-% a jjxjljJ a_y> ^3 'aVi-s. ^ ^JllSI 

j! Id. ,A £ a ^ Ajjbll e^all ^» '- >-»j ^i^Lui aJ j^j-U I ’ V«< J ^_j ^^oi] 

«da*A AjxJ jjJxL ^$jl j ( -.$ l laiV 0 ja. ddl jblbL bLaC Ju V JjS jLLaJI 

- »■ £-a 

»j—A ^3 JUiVI jbaj j^ill "adC-Ull — A^aslV ajlbl ,^-jb Jji ^0 jdl 
^—3 edl jVI <*i>a ^ ^1 a J%3 J-a ^b Ja Vedl JVI Jt i_J jUuJI 

dj— js]I ,J^—i. j—a <—I j —>-aJI a jjiix ^^.LLsxJ JSJb ^b l$jl ji i?^aJ' 

ViiljLLajl vJ _ 1& <Uda_j_^Suil 


jjjxla ^Jlj (jaxk^ ^1 li_>kj Id] lbjJij A^=kj JA j aK ja)!\ 

^ ■ ^ l -so l j <jab]l jSLJj ta j Itu u II jji.V I jdx^xiJI ( _ ? A A jg j?, II ejjiill jli Jdl 
■ ml Llj a ^^jjiJI ^ollj tA Ijx A u.ilib AijxJI 1 jJjxha I La l^jdb 

J- '-a ( 3aAl__S-o idj^ls.l_£u]l adA Ja ^ <Vij 1 Jj^ybVI < x-a Jc.liuil Jxl£ ^ 

e t 

ij £ .'I»> 1 —II J> <-»<! ' >• ' 1M.1 «j i3f^J i ( _ s -ix-ajl (Jj Aj] jJjumjJI J adl j^/l 

I—aj I—jIIj I—La <J£ dj i I a£ ni Jc-laoll b)*J i^J J^c- ^ ^Psi-aII Jaj 

^ J4*-i SjJ^U *X- yjj^LA »JA JLdl- ^_all ^j,U> ^)1 ^ ^£, j ^UA | 

t» j 4 JulxA^li ci^o Lo l jla-flj ^jlj CjLuIju ^S^LuJl ^ildj L^uS 

• J^^AjaVl K _ s lc. AjjC- 1 <Jlu£ La I vbdli aJa1\]1 o^A AkL v_i] j^a] 1 * j •— 

a h — A ^Al*d >IaIa •%_^La ^ ^jc. wJjbsLill 

j-Jl ^ JaLlill Jaa.Vj J jJ V-Y J£ Sj^a. 1 ^ aj-« *jl*-u-aJ ^3 ji* — ^jLojLuH 

. jU ..^V JUaV^ jLli.1 ‘ix- X ’.Un J 3^ ^jiSjLLail x*;,^ Lilia L.>.,L 
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A ■> jT'Ij nJ^liLa jlajl jl laua UjI j^ijj (jjSjjj jS.Vl AjjjL^j 

4__jlc. j-a JS ^yic- 4-dc. fjSLn (_£ill ^aUaJI ^'«-»)' c_£3jjj 

jj—a ^ja-all j] ?A*_a L ' ^y» ^ic 1 jLaTi&l Atuiia dsU^Uikl 

.J jLiJI <JLxXc- Uuil 

ljj__a^_a ,_j-u Is talkie-1 ill o-i$J y —»" |_yuUcSM ^$S Jj__p US Ijjj 

li_ &j tLagJclij Jli. 4-JjJ ^gJj liaSS .iaJ j j-o jlaiil 

U1 ^’u.rn.n ajjS ,jVt t5 ii- «_aj*j V <j»jj V) (J*j 1 ^a-s-all ^aU^JI 

-oW (j-o fljj~vl <nll (j-uALall (jjj « ^" 



_3 Jal.Till • ■*’ liajL 4jC.Lua.Vl *-' i v Ac. laill II ^3 ±i ji US 121 

4j«-jVIj jjjlg-a. -Luj Ailijj ^Uj^a Jjj IaC j ' Jjj - --»-. .*II Jc-lij oljul jja-all 

ji < v“.^ V' 4 jxJ jLioVl i ^ i« lj ' iiiji ^3 ^jUll j Ij jjL~Aj LaA-la.1 

Supporting Online Material Figure 1 from: King-Casas, B.. Tomlin, : j-i»*aUl 
D., Anen, C., Camerer. C.F., Quartz, S.R., & Montague, P.R. (2005). Getting to 
Know you: Reputation and trust in a two-peson economic exchange. Science, 
308(5718), 78-83. 


*j—*» 

^g3 £ij La Ullfc Ujli t£-*]l Lgj J-o*J 4 j3j£]I ^3 jS&j La^JC. 

»1 Til diik.jpilj to jj.hSi JjLaj £ca!I (Ji.1.3 1 ■a>"a ><*>' jil £t-a (jjla. 
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4_Jg ^ ^ ojJuall jA £t-a]l ^ ll^Lk la_^ (j^ i_S^jV^ Cfi- 

IA_A jj£j 3_^ dll jLniaLi ^ jSl Lal£ JA i’oj^JI dl«.lilLiL/l J-aC. ^^3 <*ilda 

Djikj-z a "lil" o AA jjl AJJ toj^JI dljldi.'yi J AAta. ,_$a]I ji> ^aSI (j-a (■ j^JI 

"I_iSn" oA_A ^1 jdaj La Lillc-J 4oj^JI dljLiii.VI (_£AjJ 

c ■ d 4jilnAa 3 A i d l Ij'y I o AA A A^. jj i^Ja j 4 ^a^all 4-^alSj 3 ^ j \x 
•3j^' dl jI/i-^VIj LLta fjsu ^^11 ^ j ^^ic. 1 jLi£ a*J Lil 

jj^o j^aidiil 5JjLi-a jj£a 2I A$j Ag >11 <j-a ^)2i£JI (JjaAiII c-Laic. (Jaj 

_A 3A_=J J 4 all'll (jx V-Al LaJj ^JjAj (j-aj 4£t-a]l iJ-^A £-A^I ^sjall IaA 

AjAdil IaAoI jij Uajj 3 (jAajSJ JjlalLa A£du Ai.jJ dljliii.Vt tjf- ‘Ujiuwiil 
‘liaLa^J (Jla 3 jjaS jAL^a-a (jc. Ac.1 jail j A jjall oAA jAidj j jldll 

•- - \ Ai_ aI ‘ I 'i3l-' l jc. iljjAi IajIaI (Jj-n-’i .\ ^ill JLtsV^ j^’ lilSLiA a| 

I ^ , A ji i J_C-lj3j Aj_l3 aIIa (J£ Jj3 aILiA ^aJ tl^JjAAaJ vduilj ^lill JLiiLM 

.4 I j'l-v'i VI 3 aLlJ 3 j di . ^ "lg_ulj V Jl*il JLa ^^C.lad.L/1 jaJL*JI 



f jili - r 
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"Men in Black" <Jj3 <>- £ jvjjj o^j 

ojLlj _ui jiaj_J yjjl^ Jli.! j Ojjall a^j AjjS aJ j- Jjj 

0j£k3 jx J^alajll 1.1a. t-H n-lll jx jl yi > . M ‘u ' 1 3A lifcj 4^gJl*il yic- a!xI£ 

jJL-C. .lajjj Ij&S^LA ^JJ^J ^ v3^' 

^_ELo Alcla (J jaJ oJ^ ^y^jAall jdL*JI l^A J j to jUal yi JxG.1 

*3 ■ ■■»''' ^ ic. 0 jlaam Ljajl jigJj 

Jajtjjlt -J]j J£ ^o-n-j ^^£2 i l yax Ajtik-a ^J1 jJ^-Vl j* l^A j 

. Igjljj Ijli (jlaJj < y£. I xljaV I j jjLoULi 

: ( j£. jll jC- (jjul uL&l li& 

(_^ul 1" 'K v_j'G £11 lift J_gi AJjljjl Lot (.\lx*aj\ ( _>xulj yJL-j Lo-lie- 

c>—• j W ax A . 1 1 j»$JC. jL Juu t-jL-iaC-Vl elxic jx jJJJt& jj ‘t^J® >j C ' 

da. ^ frjjll jtualS Ajlxc. oj*aj Ax£a j.iI C»j 3 jj -ia j! uj^>*Aj j** 1 ® 
.\. j-laj A,K»ixi tv-jU-oci oLalc. f^jjS ^£aj ‘j_fc«*x f$j] ^ A- K Ax 

AjjI ill 0 jjall j^ilajj jl jLaJ *■ ,ti^ jJj j ASjjAxII A itn->»I I -laJjjll 

1 g'■» ^1 vJLmj jj ^gjl! Aajpixll djlaJI illJJl a' lj i^Sjjj 3 £tx ^ -JalAull jx 

^jL_jS jl :Jjai Ij^lj J^afli jj£l jl t-jjc-'j tAjlaS j^A jJIj 

■cffC-jl' j 6 - 

1_a (jJu ^Jc- aSjt t^jll j& Ajliill jx V^j tA 4_ .i i . -J l ^a 

1 jj _ «1 tjl_ 2J ^goUaj ^y^-x jj ttillj tiljJ jl jjJ Al*il Laj A 3 j*j 

CjI S ja. (y —a .-.^.rJill yic. 0 j^iJLi j-a.i ^ lU>J j t I^jjI j 1£ jXa tluJ 

. tiilj |J»il ^yijl ^yJSja-a jjJ ,yil jlaV “Aitx. 

,£y^a Jl*!! '^ aC ‘ ^ ^ J** (^ ) 
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4—JJjJ ^—Si 13a* jJu-uil <_3£J J J-iJJ Laj3 4jl lift ( _gj*-a 

L>—«4—jjliil ejaaJ! u' u^y ^-GS Jluil ^ >2li3i i^c. jil 

jjO jl ^ JjA La "^j-itlll (Jljjjiil jL)l jjl <_LU-a*JI LplaJ! JaLuU 

4 Icla t> j3 ^-iiL jnA\ 0 - ' ll a . -sj IjLai :<2J jjSI JS.Li ji V.J _J& 

4ic-li t^jaS lioiajlj j jn .t iJ I o^xo '‘il. ^-»-v Ijjl j»c. j'l Va^a. 



a— oiS jj— aj jVl ^jSAd Vs jjxil o La" :JI j^dl 


c 


Olljl, 


JxsLJI 

:13a $.lijJa (jjLHI I3LJ 

(V^jjj Ajjlc- 4±«1x4 (jjiijj Ijil j U J&) 

ts j -llS 4 __jj^C lj_jxl (jjjlj CAjlj4aJI 4jjlLalL) j-^'Jl 

j — A La (J*Jj t4jjj2C. 4 j3 IS_j1u LiLa.1 ■ *IL..'i j njj) jj| j t >K"i\ 

13—& (j_jAiLk^a_ jSVI ^ ^eljjiil £<a 4 jjjC- ^gi lj l <-^ 1 lilL-uj lijl i_jjC-l 

ij a ml 4.. -wi <aj (J^ajiL 4 L»j >*) i_jl*JI eljh ijubil ^gil I Jjlj .*1 ji..,l l 

J—ASil jl JiaJI jaSJI jLii-f ,jl 4jj JV jJ 4jLa Gc-V ^gJaju : j jjlaSjil 4j*J 
^—ilL (jlj ^>a.Vt k_JC.!)UI -—a j *j V 4jl isjLui.1 >,. . i ia. T k jS,i 4jl-.»j\ 

Jalai^Vlj ( JjjGS-iil) a_£.^U! (jjJ Jjaj £jLa V J 4(_^LLyi ( _gic. 4jjG 4 j»-o 
(^ il^ja. ,jc. (jjijlijj jl 0 - j a. a') <JSAu Ja^ji ij^ij t4 l >,a<ii Jjaiil JSj 

to^) J*sVl 4_jrJJl Lg ami! LcLaJ A^jLuia 4_ixj iSLiij VljLoi l\jl V • 


*—!'< ViiVl t_u U^y «iB ^1 aj jjiil j' -*' (' j 

Ij jjl—elajj ^ lj**3 Sja jj CAjt >?!!..3 jl ^.nkll 

J) A a '?> « y£ J& o^ai j l . a o il ^.ll k a i V' « jkuj l jj_ > >a.VI 

kij >] J j Ljj'Jua. ^yiu ji jSau Liajlilj lujft jfj j jijl loa. jiju ^3 ^’uVl 

-j tj*—<J j_£3j eUjl ja jUul )\ jj^iV (gjUa jioi" I jil’lA _Jl3 4^Uj 

V«U jill 
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' 3 Yt. j 3k ^giaxJ (jl a] j jjjjC.^1 .laV jVjA I • • AjjIjII oju»U 

Ijl i4__^mll j^gifr _jjjj j_jii Aj _yiVI k—iCvUI a^a]l o.AA (j£J_y k_yi.l k_i&^Ll 

Ajjljll o^all Aajj ‘<JLe ^$1 ..git (jJJC-^l j>a (_s"l J k /ryi (jl ^paj*il (_pa3j 
(jua_Sj I jl j *111 Ajjlj luftlb ;j]j ^>i.VI LoA^l kjjju V jjjjC-^UI jji U-bjl 

ft jll ^Jc- (jjjc-vUl jilj . Jjai ^Jc. Jk-a3kj jla (_p>j*il k_ic.!iUI 

VIjLal kljV jJ V • jya Jill ,_psjC. J l _gJuaj J£j1j I^Ja3j .ilL ,jx» 

( j -a jJjj jj ‘AAljplIj J-ixllj (_gj3 Lmrt l»j<a% Ljjj] jl kl;l jug'll -1^.1 

j _ £ jj aJjI ill 1 v.^ I. klul£ jl j t JL ji^\ i_^c.^U VI J-i*il jjc- 

j_« jl JLlLi LI jAjjj k-„'a..^\H j* 'V.ila jjSI j-iL .Lla!L.VI ' a j.sj^° 

ajjLVI Ajxill ^gi ‘ »j killj] ik. tdwajil ju» jJl&J _)j£l _yA La ^^gilij jl Ja*1I 

Jl _all £3.1i LLlS Ljl k jjkj L_y*xi3k jl j ^gJU AjJa^)C. l __pa3_yj _yikVI k-SC-VJI 

.(_5_jJ*JI k— llLJI ^guujj La jA IjAj kA"i^l»«a Li) ^.gJu 

kiDL_x»l j Jj*JI j AAl jilL lloa. L£*ial A % jn Lulc alLJI o-lllAll Laj 

I_jlxll j $_d k*iin jjl (_>njJ vv a! c. l£j\ wj (jjSiwu V j-« * . 3J'jj 

jjjS A3C. ki]jiiiu k*<j-k jjiJI" k-jlatli Lg^aul — IjUbu jjSI A-jLxaisI 

k_j_yui3 (A^a jklall ^ A.II AJLa J jl j ^ j-al <J£ jjlsiJ Ijl (A^xUI 

jl (Jjlc. JJC. ISjL. (jjSiwU ^Ull ^ja aJs Lojlj iilliA k^kg-La A^.1 J (JS 

(_j>a (jjaa-k'ij ^jjjJI (jjJcVUI ^Aj (jj)j'jsi->ll jl j^aloiLaJI ^A frVj* <iwa.La 

fC.' 1 ' ?• (j_« A.>l?k (jjJ (jj^jikiU (_JaL»JI kiljLiill ^_ya ojIfi.tiVI ^jl^alj (jl 

A—jC-l,xk3>.ll JLmj (j_yftluxUxk.il j ^Jaj (jl La j i^j^aLLlI ( a^JLa (jxk A i\\ a (_jl aJ . lftTil 

j k_JC.VJI (jl I^A (jxi jiSIJ 4(jjL*j]l jjC- l_13kj__pj (jxjLill I S3JJJ ,_gJSU 

0 

.A_^a_yxajxo]l lliui J_yj j - 1 -' .* ^C-J i _gi juiliLVJ I • ’■ n (_^_yJ V »l A u 


290 





jlS Lm Jal U-lilc. jl iVLa ft C- ^ ^4 -x. <**1 ti l ^ 


jj— 2 ils. 'j a-a-i^. j j£-J 3 ^j-a JS 1 JjjiJI »_jla*Ji liA Ia j 

Iji/ jJ _1 Sj 4jV I jiaj iLj;X. LLic- liA Jlajj jjlLiLJI A .iSlxxj ^jjiC.LU 

l-a.'j.Tv j AjLIj Jiii; jp/l IjiA ^j£ij jiJ * _ 'f- V j 4 _dLtA<s pULa ' ' _j 

Sj a 3-r:J^' 3rr Jj^' -'jlaL -' J j; ( ^L&ax j3L_idl a-ilic. jjfL 


jl o3jj J^-Lalx. JjlaJ V liili i^j3i 


Uil -lu 


Ic. Llilil Li-^SiV ^ ja~> \ Lajj j i ’\J» ill ^.LoJI ^Jc. jj^all a.'. I q'uJ 4 »a >*\ 

<£ jLi- a ^j\ - 1 jXjSu V 5 4 J Jx- JJC- IS ^La 1^X-ul 4 j3Lxa&j I jaj3o 

Lii-a LiaJuu « ija^A^Sj J IxaLu Jfll tjjA^jSytt]! cV jA oljljt-a v,_l.,u<i,l “LijljJkj 

.joiLaiall ^jjaLuiLall Ajal*_o Joe 4 jLi* 


:<jlJjxui ^ 4j ^IdaJI 

Voja. Aic-li a^3 l _ s -jjLj t_f jy^‘3 <U£ 13k La (jSJj 

(jl v3jJ_: 1_iil ^_A 0 < ^ c -^ \S £ LiiL) LujiiJ 4-ag-all ^-i^} Jj) 

aj _aJI 4ic-la]l ^jSIl <jlj /^ejj 3^3 tLaLaj USla aja. Aic-li 

j j;a’i (5^)3 j<a*J! ^ya A-JIMl ^3 ij^ 3 ^ 3 ^Laial jj tlgJlsJSl ^jC- AJ j j‘u<^o 

' ip^ iPl' illl-iPi/l (jjjj ^a3j Aat Jc. ^ ^1 Jl*iVl Jjj ^^2 

. 43 j\ *sn<a 


il \ . t* i 11 - a tV )—i j tAjj'ull Ajjja!! ^Lulc rl^La. i_ijtj - ijjJaj wiltall j‘ •• ^I I' J 

Wjlijl ^3 f&J jJj ^ jl j_jj ^_lli»ilj j'uill w k^C.!iUI w W ^-iz. j 
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lil jUI ^jJaau fA JP*- 1 V JC- jaj Lu^a ^®'^ c ' ^j 

j ■',•' ^ ,,_jl Juia 1 jjjjSj lA j£ La I jJ (jalall J*ia Lail^.j t(jJajil! j 

a 

_all JUaS/l i Jasa LuSij tJ-Ac- yt. Vj i_L-oia jac 1 £jLj ^SjLu 


A _blc jac. Jlail Igjla ja* jlaaa.1 (jic. c-^ajJ 4-jJJ LPj (ar^ 


j= . .. 

1£_jL_uj 4 iLaL.l l AaLalaJI ^j-aala*JI (jj '. {JjSJla ^ ^) V (jaaj ^^ ‘ .' 1 ' u 

V (j aJj t(Jjlc jaC. ISjLoi (jjSLaa jl y^ajj JLaC. (jc. ^gaj (Ja tjjlt ja& 

. ,XaC* ' y^) -''LI p.llua2l y yx aaL AaSia-a Aa )j 


yall uil I j] cCilaaJja—uij ) • ^—ic. J-ao^, £ajV I t jaac-!>UI ^a JS 

Lual j ja ».i l ^)au__c. Aa_aa ^Jl s^)2ixJI .la jaw /^a^jill ^-ba ] l 1L& aac2lil 

.(_^jLuu]la (jajill l^- A aulaljj 



^aja Ac.jaawa£ (Jjajall (J^bil Llia 4 y°- 


iiwa Ja^.1 


t 1C. , 



^aja Jj3 JSj (jjjaiTn.n jaae-LUl ^aoav. 
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jL»ia *ji! -Us jUj I'jU IjjS ^jjj ^LiUI V JjAL ixij ^ 

Jij&' 

jjUII 4-«J — £ (JUS 

Drawing to illustrate: Fehr, E., & Gachter, S. (2002). Altruistic : A 

punishment in humans. Nature, 415(6868), 137-140. 

C.\j\ AiaIjSJLj liuljj U Hj_>j t_ui l_Sj£ jaUu, lulj 

jj ‘Ji_c jU ikjL. jjSLu (jSJj Ji ,jx J=5 ^ (jjJj -J ^UUil 

(ji Jj—=^<J 4—Jlxiil 4 jUUJ (jc e_Li£j Able. jj£ 4jltUj CjUlaJ iu 

f“D ^- J j ’lJjS IjJ IbJ <jj£j J ( Jxjj V LijSjj ^^ic. £jL) 

. 0) uL<uLG)U 

A A-kU J-^alU- tub UjjaU jjj UoJjjj*. <£>le. 4-aJj 

li^—Lo ISjJ— M Jxs, SjUuiIIj jjxJJIj (jjjJJC. jjSj (jl AjjIjVI 

J—J Vj tJyjUVI jJJa f.1 jj ^lc.juVLl JjaUJI liSj liuiiiL Vjlcj 

<-5j— 5 UJJ—^'j kt c>U '-JJijfkj iiljAj ji jcLU oUs ^ -u^oU. 

^— A -A—J4ac. Cj)jIj-lUI (jUj l^L a a. lijL j-ajj jpjj AJc-li 

1 —tlji- Aik JJ^I 1U,J <(jjUJI lUilJ tUjx, 

(j 1 ^ uj ‘uJjGJI jjc. jdJC^Ui (ji JilSi-oll 0 3 a (1) 

cs—i*-« tjjlc. jj t 1£jLj l^jiL j j-AL (jjJI i_jjjjJ! c jUo I jjlS t M . J 

• (JU! jlS p J£a t a AaSxj La jA ^ Jill jl 1 3a 
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j sp e.Lua.'5M <> 0^^° ^ <->““ 

.o^j ^ja Lji t> ^ j .> 

C^l&l ;> jiiHl c5 jljll <=.1 j v 1 ^' '-^ *4 ^ sS^' 
ijL jji <^L *' j] ^j=^h j& <->^' ^ sjAcJi 

2_sUj £—* ULL-^j t^-ii pllft ^ Jj^ ^ 

U ^-VUi J**] ^tl^l ^IjLiVl JSj j;i jlS&l U\J j -r^' 

iljlill £ jU. jA la L^aji j t^jjflll fJLJI ^ J -* ? ‘-^ 0 J* 

\ _aj V »v;H £ jlaill a^A ‘hcl-^V' I Vs l a ^l f.l a'n i 'l j ‘iiyj=^' Jj® 6 

t( ^>Vl t- c>^ La^ j jJLJI J J»^j J-*i ^ ^ ^ " J -^ il 
,~ 1 r - v ^J6a\ blja Ui> ^ lift 0^ ‘U*>^' u* 1*1 J* 2 

,~ J -vU 5_3.U. 'if lillxJ ‘Lit LiLi. iaUsill '^A JS ji J^- 

> t\l4nv JLj ^] ^ ^j 3 J ^ c ‘ ^3 
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